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44 J& 



: Juljj « 4-Lje.(^yj 4J I (jylcj J-*^ta « 0Jl*j ( __ r iJ V ^j-a (jA*- j^^LjiJIj *N i^aJIJ ' 0J-3-J 4JL1 Jl*j>JI 
^yl^. aj-iLUI AjjJlII A-iitaaJI j \lj^— tl jJjjfcQ] (^yl^XI t_cJjJuJlj Ly laJI p_LUlU 4_aLJI 4 in nijJLl (j* m" 



<5.}jlj-a (jyic Lj3 lli Jt_aIL*j (JjoL^dlLo (j-^J - i ^ > ^I J^**- 1 ^ i*^-^ *|_ c-^juaj (^J-Il jj^J^' Lv-A a-iLa (j^ O- 6 s^y^-"-"^' 
(jj-*-) (J-Ltal! '.(^gj-^-uJI aJlSIJI <LLtC *_3.i *§_ LaJuS jlj a" i nVI (J^l (Jjs (jLcJ^lj pJL*JL 7t 1 1 n U 4_iLui a^JS (jA'-J 

■ Lg.Li.ua LaJLdlU JjjJI L^Lual, J Lj 4111 

4^a JlS!LI,I 4_JjjJl <_ijLeIiJl *_a j ajj 4_uL>ol S alaa> /y_&H,l jJij-LaJj p^ a us~u 4_aL*JI ajL^I Cilaj>. JuSj 
4jI i<"«^' iaL=Lj (_Lv»Jl (J13-" ' ■ulali a (jr ^3i>j <ujJi>. 4_i_aJLc c_i-lILuI Jj^J ' ^rHdJ^-^' ^F-^Lhr' * ^r- 
3j j^— <j II (JlL*-) (_£ JJI 4 jlt^jJI 4 j i^U ^.uLJ,' jIJlcI pj)^ i"i a ^|_ S j La >■ 1 1 aJufc Cxi-Lqj Ju3j « 431 ilLali a ^lLl? 
(3jjjj (JlLcJ 4 J ua uaa* ' (jL>J {J^~~ ' "■"' (_yJ^- L^jLb ^_j_uLJ,l Jt_aIL*J jl « 4_jjjjJlLJ| /*_alj_<Jl «.l_Ll *§_ 4_u-uLuVI 
(_£Jl!I (jtJUaJ' fcJaljJI *-a 4_Lal*JI 4jjjJI (3^'>" ^P^ 1 Cr 1 ^' VdJ^'j Cp-^' f^-LlU 4_aLJI 4 , n , njJLlj J-C-*J1 
j '^— il (^jjjJlJ /j_auj_<J 4_LoL=lLo aj-La-Li 4jLj_LJI *|_ (jLtill aJufc r-j^elLJ <(J-a-*JI 33-<-u di LJ Lali a 4jJsj-aj 

.4_u-uLu VI 4jLLLaILa jj^-^ ) A- 4_jjl3|j jZi^afj « < _La^«JI 3j 1 n <i L^l ualll 

4_UlljjJI <JllWI 4_iI2j rti 1 11°) ^jjui, 4_i£.ljjJI <JllWI r I 'J j ^~ l 4_jjjjJuJI 4_L;i2j>JI <5jui (JjLuJJ 

^j ^. 1 ^> -^-~ 1 1 IjuJ 4_aj^L!l <JllljLji,l ' -ll 1 "~^— ■' 4_tA ; i^3 (JjLlu 4j^>- (JIiLCjjJsjjO 4LISI] I '"'' jl^-il t 

j^. 4JJI jjj° (J-^Lj ^rHdJ^-^' ** '-^"~ <jJl& <-^yJy cr*-i * * '"***' (jj-*J /y-ALo,! j-j^Ljj p j a 1 ^" 1 4_aLJl ajL^flj 
« jLiajtlll £_ya jJ-^o lLs 1 u la <_ijJLul_i « 4_aj^L!l 4jjjj_iiaJI <JliljLji,l (Jjj-^G «|_ j.^IuLa J^— ■ "■ ) p j 1 uj (j| (J->-J 

.<jiiljLjJll <>jl4 i>I. ,."^— ■! 4_JL^c pg. ju (jj-ll (JL=3-<1iVIj dil ^j 1 u"tl » 4U1 1~ i nVLj 

c_t-cie.a )> j<x (i 4Jl t^Lbjjj 4_lt»o U, Lj-La ^jj 'j^"' ' " Uj Lfcj'jLC.1 (jyic (j^-*jLaJI (3^3^ (jf (jL-^^-i 4JLllj 

.^UjJI 



^LjfcLm ^jjlajj am LtaoJ ixLtJI 3jl jVI 










<JliWI ^ j ' Sj ^j-^ La> ' *|_ (j-uj^LTLq-U 4_tcljjJI <JliWI «.L_ij^^3 jj_ Si, (j^j La i 1 1 jj_SJLI 4 j<a frl £jj ^— ■" 
dll ajl^itl «_l*j>J 4 i 'M^jJ' <JliLajJL«J,l ( jr -lc 4_jI^IL>.Li 4JJjt < nil 4_ujji]t ^ ^— ■ I -i 1 1 ) 4_tlSHJl dlLii^a II ) 4_lcIjjJI 
(jr JLc c^^o tiUji-! < I j ,^» .t 4_JU^=3uoj 4_aJbita '"'tj ^j*-" a Jl^I jj_a 4 ja ^a t, I J 4_i£.ljjJI 4_JVL) 4_jjL)j^^=3iJI 

'" j J j~" *JLA <_)-*£. ^J^^"" 1 1 4 i in^j-ll • La J La -»- 1 1 ' (qJu (jf <_jjJlIII 

<JllWI 4_ti2j ^j ^ i ^> se!i 1 4_i£.ljjj| <JllWI «.L_lj^^3 4 i-uljju (USU >iJ (jJ— II 2 uJL>JI tfj_& <— 3J<j"< i n"j 

■* a j 1. 1 (j^-MjJL}' (_>ia-»-i Tt-uJajHJ L^jIJl>.j Cl»<.i^ C..-p> « <JliLu-uL-u VI jjj° < -r 1 J^-^' (*-&? ' _a CT^ 1 L - ^J-*-^' '*-£'-■' J j"^' 

4_JVL) LuL)j^^=JI j^ljjJI j_t^Lt£. f-J-4^*. J<ar <— il tj"< > 11I £_ Jl^.1 m" (jjJI A^sj-jl Jl!I jj-ajJIj (_dJjL*IiJI lillJL^aj 

".(^VL^a (jr 4 4_ljJjJlJ <J1)I Jl3»J (jji^ji* ^Jl O <a 1 n^ Jii3 4_i_uL>JI <>Jui jj-^ *J^J-^' <— SIiJ-AVi J)^"-"'^ .4_tC.ljjJI 

«.L_ij^^3_i ■* SJjlIXI (jiiL iiiL-uVI 7t_i_iJ?jj (cH-j L^tkj ^ _ 'j j^~* ti-ilj diL-uVI j <a <"i"j (Jj aJl^-jJI • 

. L$j|j^>-lj dlLjl La Jl plj-il 7t— liJjjj (*jj L^J^J 4JjLLa_JI (J g i"i~j 4_uQJl a Jl>-jJI • 
4_^=j^>JI (^jLl! (Jjt (""ill i_jj_Lajj j_<^5 LLC. 7t_LjJajJ jcH-J jj'^J? ** ^""""'J "" ^ L$-^l— ' (J <a i"i~J 4_<JlLJI «Jl>-jJI • 

i^ljjJI ciWL 

<JliWI_i JlJjJ.1 (JjJLiIij i_jjJisjj j_t^s Lie. 7t_i-iJ?jj jcHj L^j^j ( j.»ljjJI ) jJji.1 (J <a i"i~j 4j«jIjJI aJl>-jJI • 

i^ljjjl 

(_)_*£. 4_SjjJs j j_t^s l_L«J 7t_LjJajj aHj L-^Sj ' " ' I ' *^~"'j v I ' ** j-jl 'J j^"" 1 'I J-j'j^' (J <a '"'~J 4 1 11 aL>JI aJl>-jJI • 

jjljjJI aJJt 

(j-^=3-o tP-Ilj ^;j^*-^ oJl* jIjl^.1 '£— L^jil f-^a-jJI (<u (jiJI «^ljJ,l »Umij 4^jL^ 4_o^>JI oJJt 4jL^J iL.j 

. L^jLji^Ibta (\C ^Lu^a-jj j <^— >) <JliLaj.Lt.a (jyic (J J uaJeJJ I gJ a S >l ali 1 uVI 




■tviffl() lli[i)iillr|.tvinll piln ill nnlnll niiinif| oll 



Vb^tuVVUb^S 



4_ULJj^^=> CJ L-Lt-u L-u 1 



*3 













j/tfitM! 



^l^ij^b^ljLull- ^ 



•.The Current ji^^n jr.u 

(J_*^5jj0 ^_ j ( ( nj aj^>Jl (JliLj^p^aJ'^ I £_ya (J-u-u 4JLi i_3jjijj < 4_^3^eILo (Jill 'or <"i ^j-£- (jt^'- 1 J-4^ :3l ^' J^P^' ^ **" 'J 
' . - La-SJl ^1 i_Jl in!' ( . - l^Stl £^_ g j ( , njj < *U j" , ,, a MJ jl_u j J Lis a ^j— a j' L$J-^~ ' (j)l * ' (Ih ( ' *' ' '" ' •— * 

jLu j^s> : Direct Current ( DC ) j^i ,„U jLjUl - ) 




JSi50v) ,>0» fc« J ■ '" ■■» " ■»«♦» «ite(a) 



j-c Tn -u. 1 ,1 jLpU ^I^ijU- xj f<u-uj ( ^— ^ ) (J. 



^-1,1. 




Alternating Current ( AC ) jjpil jLaJI - v 

c_tJ*-jJ,l ^1 (_JLuJI £_ya j\j q"< i nLi a jLiiJ'j tfLsoVI j_<JlLo jLu j-& 



-i-ipil jLlxJLI ^yla-jiaio fu-uj ( Y" \ ) J^=u 



- ^ - 







jUDI j£dj3 ^l>< I htttrT) - Y 

•.Conductors a^^XI jl^il J 

Hj)(j i uj ^Llj^^aJI jLp-JI Jjj— *J 7t q ( n~ C - — p - < LJ^i^ 4_^=j^>JL) (Jill ( -a- ("ill 7t <a ( n~ (jJ-Jl -ilj-tl (j^A 

. JljJlj>J1j (jj/LsJJl <U*sL>.j (jjutil f-J-4-»- tiUj 4JLL0I (j-^J ' jjj u^Luia Jl£»- <3j-^ J ' "\? ***' ^ c - 

: Semi conductors caL-a^l *Luif Y 

4_JjL*JI -ilj-ll Liljpl ( 11 i *U i n~ (jr-^3 4_JjL*JI jljJLlj 4-Li^j jj, I jljJ.1 4_ajlJLo (j-u L^ILojlJLo (ja^aj _ilj_a (jj _& 
Lcjj mi j|j_J,l <jj & j i^—A £y_ <jj 4_L_t^>j-a j'j a (Jl (J a 3elij ( 4_jjLj_l3 ) A Ln.a i_ 2j)_p ksJ I j 1 ^j »**' J Lcj 

4-iaa? cil j ^j Lpjj'^-i 1VI j^lj jlJI 4- ^ j^^j Silicon jj^i...^ Germanuim ^Uj^JI 

: Insulators *])Uil jljJtl r 

(JILa Jl£». (3j-^-J '(j'^J-*^ J^cC LJ^i^ ^Lj^^aJI jLp-Il JJL>~*^ 7 1 " <3 ' "~ 2 (jJ-M -ilj-U (_3-<k 



- Y - 







Potential Difference j^jijjjj* 

(jr jfc (jj/LxSJl a Jlj»-jj ( U ) _i «l! j_aj_jj 4_JL<jjJ 4_l>-jjo (j -1 "', 'jj^ ^y " LaJiJ <j-u (^Lij^^aJI JaJt tiaJI jjfc 
Jl>-Ij LijJuS <LojlJLo ^_j_<_Lal Jl>-1j 4jJlJu jLu (J-u-a^I<J aJ^UI /, jj j ^— 1 1 1 Jl^j>JI jJt, cJjjiJlj ( V ) C-JjAJl 

(_£jljILJl (jyic jl-4J>JI (Jj^SJJ (JJ/LlSJI JlIcj < Ajl 

Intensity Current jLpil sjui 

a Jl^-jj ( 1 ) j_ajJL_i LJ j_aj_jj a Jlj».|jJ| 4_liu!I «|_ (J_<^3j-a ■» LaiLa «|_ j— 4-> <jJ-J' '" *'J^"'^~' JJLC <_^— * 

^Ijli-Jl (jyic jL$j><JI (Jj^sjj (Jj/LlSJI JlIcj ( J\ ) (^^ (Jj/LlSJI 

Quantity of Electricity : *Lj^=J1 i±+^ 

( A.S ) (jr 4 (jj/LxSJI a Jl»*jj ( V,) ) j-ajJLi LJ j_ajjj O-^j-^ 4r J4H-^ a Jui (Jj^sLv ^^jfc 



Q = IXT 



( iS ) 4_ul_iJu (JjjLSjJ (j^ajJI = 1 

( A ) _> ^jjjLSjj jLuJI S jui = 1 

Resistance : A-ub^aJI i^jtai 

AjVI (^^ (Jj/LlSJI a Ji^-jj ( IV ) j_ajJLi LJ j_aj_jj Jj-ajJ,! *§_ '"' _''J^"'^~' J " " 4-*->L«-d (j^A 
ij <>jJlJ3 J (j->- (_3j-3 1 o (j mj (j-CLki2j (j-U 4_ul_lj^^=JI <Lojmi jl JuLo jJt> Jl3*IjJI AjVI (jl O-p- < ( i>2 ) 
aj_ll JlJI jj-J y_, 'J j^""" 1 J4J-^' J '^* a S- tr, ^J 4-ajLflJ,l (jj/Li^ J_Lcj j-u-al Jl3*Ij 0jJ^3 jLp Jjj-^ '- 'J ' "JJ C*J^ 

: (jyjVI (jyic (Jj-ajJ,' 4_ajLLo lJlSjIuj 

( dlLail J^L -sLojL 4_ajLH1 jbjj ) .-iLLaJI J^L - 

( iajLSJ,' (_J2j * La 2 1 , 1 4-3»l < u a ajLj_! ) i *U < oJI * La 2 * 4-3»l < u a 
( 4_ajLSJ,l *_a LjJjJo (. ( i nLZu 4_tCjj 4_ajlJLo ajLo J^— ■ 1 ) Jj-aj^JJ ■» LlisJ I ajLa 



- r - 













<J1)WI fjj— £ (J— J-3 (j_ a Sj "^-— i ' 4-ajLJr" mi, I 4_tli]| dlLsella uaJLlj ^ _ 'J j^"" 1 j— <-a LJ-*J I <J1) La j_<_ujj 4jtjL_iiJl 



A^ljjJI 



l_AJJJ«l]l 


> J J! 


<_jj>*-L5l 


>jJI 


( jj** ) J^-'-a-o 




a^ljljia 


u 


— 1 u 




<U-i bj_£f==> <LojlJLa 




jLujI «Ju!u 


I 


-I I- 


a*.Lcol *»■' "<" 


(X) 


2 .M^^^-itl 2ajlSt,| 


R 


j^jluJ,! ^jL^^aJI jLull j^»j 


DC 


<LuL>j^^=JI SjJiaJI 


P 


( ' dim ) (Jj\jj^^=3 lLIjsxla 


C M y 


( CjIjJI ) SjJuiJI (JjjLj^ ajus-j 


w 


• <U^3 " 


HI- 


(dJj^JI) Jt^^-II <jj>3 O-"^ 2 Ju>»j 


V 


( ^Lj^^a j.U-a-a ) AjjLLaJ 


Hi- 


( j_uu« jI ) jLpJI «Jui (j-"LjJ3 Sju>.j 


A 


Ju>-_av<» 




( aj^?I ) LojLdil <_>uL»J3 ajl>.j 


o 




( J-a-LjJ ) jJj-« 


© 


jjpX! ^L^^aJI jUil >j 


AC 
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OHM,S LOW pjlftitt-l 



<5j_4>j (^U-aj_Lt-a jjl_jjj>.VI (jl "'J -1 ^~' 11 CcJL^= I jl « Cj^GJI '"'' J^^"" 1 0J1-& (_£Jlj»-I <_jL 



_^=l 



*} <J>> 



Lai! 



( V ) cJaAll SjL»»_aj (jj/Lajj Jfl-^tl (_3j-^ = U 



I=U/R 



R=U/I 
U=IxR 



?J?UjJ& 



( ) ) ^j J Ha 

5 1-Z V j^4> Jl^JI (_3j-^J 4 12 jLLu 4HajLLo CuL^a I jl (Jj^sjjO *|_ jUI jLuJI a Jui <. m n-w| 

U=12V R = 4£2 :^Lk^l 

I = U/R=12/4 = 3A 

( Y ) p£j JHa 

4_ajLLa ( _ 3 -& La jj\ 43j mi jLu 1.Z V <5jl JlJLo ) j-*- ^-ic (J-«-*J 4_uiljj 5JV (^^LaVI JJ-ill t\ • ' •-* 1 ' J-4-> 

U=12V 1 = 3 A :^LkUI 
R = IXU=12/3=4£2 



_ _ 






_>Ji YU 










:( Resistors in Series ) ^Ijiil ^ Jt^j^I 

*_a 4_uGJI 4_ajLSJLI <LjL$Jj 4_uGJI 4_ajLSJLI 4jI Ju *_a (Jj^i' 4-ajLmi 4^L^J (J-u-ajj jjfc ^IjUJI ^^- (J-u-ajUJI 

4_a_j-2JI ^Lflllse a J a JjJlC ^j j**- (J] 4-3»L>JI Jiic 4_2jj_LaJ| <5Jl& a JlJt" i uJ j < ^JI^jJI (jylc <JliLajLia 



I <fc 



it 

v, 

~~3E 



JR 



*3 




: ^^ La ^yJljlJI (_,!£. (JjxisalJI (_)^jI <^>^. jj^a 
J ^— i *|_ jL_uJI (jji—flj (_£j uij C.— -p> j-iaLj V 4_Iuu jLllII a J uj (ja ^— ■**' ™ 

It = 11 =12 = 13 ju^Vl 

jj ^~iJJ JLa^-^l ^ _La- -v - (jr-1^. fjj-^y ^^P* Ij- j - ^i -o Qj ^-ij J_#j>JI (Jj-3 - 

Aailj^JI J_a^>JI pjj^j>J, LjjL_u_a ^l^—itl Jl^><JI 

Ut = Ul + U2 + U3 
Rt =R1 + R2 + R3 



_ *\ _ 







Rl = 60 Q , R2 = 









S 220 V ojSh ^ 50fi 
U = 220V R1=60Q R2 = 50ft :oLk,ai 

R = Rl + R2 = 60 + 50 = 1 10 £1 
I = U/R = 220/110 = 2A 



: ( Resistors in Parallel ) ^jljiil ^ <_Lu^>i}! 

BjljLJtlLa d) I j Lima )L. jLll!I C-j fllb 4_JL>JI jLjfc £_J lllLLjill 4-j-iaiJL j-a^l til! jl^=>J I j '^*.'.' <U-uala <J1)LI JuJI 



..I 



R. 



5 



R* 



4 



R9 




t_gjljl!l ^yLi CiLajLaJU Jjj-ojj ■KuJa^j, ( £— ^ ) ^j J. 



^-1,1. 



: (_yL La (_£J|jILl! (_yl£- t_Lu*3jHJI ^j^aJi 'i-t>- <j^a 

Ut = Ul = U2 = U3 ju^Vl 

{jj '—*•"* J !_»>■ 2f I )>_La^>- ■ IC f- \ 9-JJ C— -L>- 3)-i<Tia (ja~= ■" 5 LuJ I a J-iu - 
4_i£.jji]| CjljLpJI pj-ajsJl A-jjl 1 11 a A-ii^aJI jLuJI ajui 



It = 11 +12 + 13 



. v . 






_>Ji yu 







1/Rt=l/Rl + 1/R2+1/R3 

(jr ic (j-u.L(-r>j-aj 1 1U 12 I ■■) j La (J-^= 4_a.La cr^-ajLJL *§_ jHI jLuJIj 4_ii^=JI 4_ajLSJLl ijyA (J-^= 4-c_l3 La 

5 220 V ojJLS Jl£>o (Jjljlll 

U = 220V Rl = 100n R2=110n -.^Lk^l 

1/R = 1/R1 +1/R2 =1/110+1/110 = 2/1 10 = 55 Q 

I = U/R = 220 / 55 = 4A 






^Lc jLu <Lj^ ^£j i uJ (tilL-u) Jj^sjjs ^Ic ^Llj^^aJI jLllU (_£jlj^>JI j_uGJl ( 0— ^ ) J^— ui TctisjJ 

—I 




IIHlHlil 




T 



/ 



^jLiij'VI jQjjjjJ'j /- La-tlaielul *s-<-ujJI (J^L>- jj-a jLllU (_£jIj^>JI jjjGJI tcjJsjj (0—^) J. 



^-.,1. 



-A - 






_>Ji yu 






jjjla (J^li* ^Lj^^aJI jLpJt JJJ-* <— iJlj> ^ ^^P* (jr-^J-4^ 3 -^ J^tP-^ ^j-tiaJI j-uC-JI (*\— \ )J^~" ' "'^ 0"^ 




1 



/ 





LX_ &J 



^jLiiJ^fl j<u-ujJlj ^l^jl^ Vrtl j<u-ujJI <J!M^ (j-° <jr-> ^J-tf^ 31 ^ J^tP^ (jt-'J i>i!I j-uGJI TtoJajJ (*\— ^ ) J^-i mi 








A 



^jLuuV! (<s-<-ujJIj ^UjU-^."tl jq^ujJI (J^i^ jj^Q ^jLj^^aJI jLpU ij i njULutXl j-uGJI (V— ^ ) <J 



^-i,t. 



_ ^ _ 






_>Ji YU 










— ll 


SP T 








|jJP 






A 






** ■^KtT 'lid 











-•T 



J? 



^jLiiJ^I rtU-ujJIj (jT I^-LkiiejJ I j<u-ujJI <J}L»- (j^a ^ Llj^^=J I jLpU ^1 j o j^aJI j-uQJI ( A— ^ ) (J. 



^-.,1. 



- ^ . - 













CJIiJIJ^JI 



Current Density jLUI&tfS .\ 

.( A/mm ) (^ (J^LlUI aj^jj ( Is) j-«>JL> <u j-aj^j sjl^IjJI 4_uLULi 



Is = I / S 



jLlJI ialo^= ojJl^ 



( A/mm ) _> ^LSjj jLUI ^l!^= = Is 

( mm ) _j (jjiLSjj « t^stj i^Ljua = S 
( A. ) -j (jj<L2jj jLpJI s jui = 1 



jLuJI aJui *L. Jl$j>JI t—lj-ti (Jj^sL^ (_^jLuiJ (j^J ( W3.lt ) ( _ 3 -<4> (Jj/LlSJI fljL3>jj ( r ) 

( V ) cJjAll «JL>.jj (jj/LSjj JL^j>J1 <3j-^ = U 

( W ) <JiiljJI aJl^^j (jj/LSjj 4_uLj^^=JI ajJlSJI = r 

ZjJLaJI (jjjLs 
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_>Ji YU 



joid&Lfl 




( ^ ) p£j Jlla 

5 0.025 A «Gjui jLu I jj* j-qj 220 V aj Ju3 Jl£j>o 4.L.r>j.a 4_ajLia iL. ^^— ■ 1 j" uA,\ aj JlUI *Jjj p^~- 

I =0.025 A U= 220 V :^Lk^l 

P=I X U = 0.025 X 220 = 55 W 

( Y ) ^j Jlia 

SV 

P = 70W U=12V :^Lk^l 

I = P/U = 70/12 = 5.83A 



. (U ) Jl^j>JIj (1) jLp-Il a Jui jjjo (J^= ioLj-i (x ) ajJlSJI jljjjj ( ... 4_ujjJa ">J^ j' ^»^~ > »'^^~'J a *J^ j' 



: iaJLlII A-uislj^Jt 4jLj.ua.lb ajJuilt i— )Lul>> j, *—* qja 



P = UxI 



...w 







.(w) tijIjJI flJi3»^j LuLj.^'^ll SjJl2JI 


:P 






.(V)cJ^aJI oJo.jJ Cr jbj.^^Titl Ji^>J1 


:U 






.(A) JJU&\ 20»-jJ (^jL^^JI jLuJI 


:I 



. \y - 
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'J 



JLil' 



P = UxI 

P = (IxR)xI 



- T 2 



P = I z xR 



P = UxI 

fin 






P = Ux 



vRy 




. w i-rAjj.^^ij ( Watt) ciiyi ^ :lub^ll3jJiiJ! t ^L^3JD'j 

. (HP) oL^^JL 

1 HP = 746 w 



Ijj-jj a I ojl 



LaJ Lc 4 ajLiLo S— * ^— 1 1 j" uii,l 4 jjLj^^iJI ajj 5JI j & 

. J-3-lj cJft^ oj\ JuLa Jl£»- <3j-^ 



- \T - 
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ajjiiil — jl^>J! * jLj^il 



P = U.I 



• •• CjIj 



... W 



...V 



Jl£>J 



>L2il 





- T 2 



P = I z xR 



A 

...w 



O ^^J J 




...w 



(oljJO 



1000 



nw 



T 



UW 



1000 



1000 



1000 



■ 1000 ■ 



1000 



mw 



t 

w 



Kw 



Mw 



Gw 



g cajj oj ' •/—"" fl Jls- j ^ jl o> i» eg 3 jLa. a £yA 





<— i j '^" ay it t<~> 6 jL>.q ^ y) fl) ' l<i ~~' j> JL>-q t *pa 



- U - 
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(JJLilJI tjLs 2jJ_SJI o JUfc 4_i3 



: 4_JLU! J* 1^*1 1 ^lc JU^Vl 4- < '1 !«•?, .,11 JiAJI juu*j 
uu3 (j-aj-JI JLL till JL^=j l^=AguaX\ LuL)j-^=JI 3jji2]l trolj Ui^= fj\ 

(t) ^aj!\ ^_ (P) SjjiiJI t-jj^ J^U 4JL : (^L^ai JiAlltijaJj 



: aJLUI £a}UJl ^ till^luJLl ^Lj^JI JJLUI t_jL 



V^=L 



4-JJ 



W = Pxt 



...ws 







(WS) lJ,a.yA\fii«\\ ^b^^-ill JiLUI 


:W 






.(W) CiljJI SJl^jj LuLj^^aJI ajjuiil 


:P 






■ \S) i-tJQJI 2Jl>>^j (j^jJI 


:t 



3 J ~>-jjI <?J & (j I 



-4JJ 



(ws) 



uO tlj 



JISJL 






(jj/L—tSJ AlJiiej i-uVI 4juI uJl till *<* I uzd ,1 * (il jj__aj l gj| ag l » >> * Ajiiej uiJ tilJj ! I J 3* ">>-<-* ^ 

( kwh) IhWm cilj jij^-itl ^s> ^Lij^=JI JiAJI 



- ^0- 
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i <LjjIj^) 4_SLLaJI (j^a 4_AJbit<3 (JL^a oil (Jl LJjjso 4_jjL)j^=== ajJi^ 4_jjL)j^==3lJI aj-^^^M lilLjj < n" 

. ( . . . < 4jJ4ji i *> ^-— i j il ^-— ixa i *> j*^-— i iva. 

I j""V* (jj ==3 JJ . (x j)jl_4J*U 4_L-»ljJI Ejjuijlj ("2) j^T^ (j-« ^-J^>^' fljJuUI (j-iJ 4 j <n ill (jr & : <Ljl A^— tl 

.flJ^>.Vl fl-i^»- JJlt»o (^j (T| = < 1) JoJjJI ^ya Jjal 
1_4^_lCj 4_uL)j <j^~~> II a^ <3"^^* ' *"— *i5 (" .! 1 ' ^~ (Jjj < " <4r U ^~~ l <i 4 ■-* <j> 13 tta^l OJ **■"< 'Uj QJ 00 ' ^ 1 1 (J^-^J 
aj_^>-VI tiilj jJILa (j^. Lu'-i O^e-U iSj" '~"[' O' Ur 1 -*^ Jufcj i 7z JL3e LtaJl Jl3*IjJI (j_a 4 1 1 u (!) <5jufc <_ll^IL3l Jjj aaeHJ 

: ( il ) $JisJ) ljIua : Vji 



4J 



jL^aJJ JikljJI ejJLaJI 



6-a J^ 1 Ui^ 5 



r| = 



< 1 



.2Jl>-j LJ (jjijjj (Lul) (j La IjJ SjI A^— ■ tl 



11 



.(jJ'^U (>« jU^tl U-ije-.-uj (jiJI SjJlSJI (^l) jL^>JI (Jl 5_L=wl jJI SjJlUI 



Pi 



.(jL^>JI 1^jU*j ( _^j-I1 ijjjuiJl (_^l) jL^>JI j^y 5 <L»*jL>JI BjjuUI 



:(P L )3^l3jJu)l :LuLj 



; Nj^A^I 2jJl2]| = jl^geil <LL>.|jJI SjjJLlI - jL^j>JI (jjs <L>.jL>Jt flj, LflJl 



yj 



Pl = Pi-P 2 



w 



. a \j A A 1 1 BjJlSJI 


P L 


.jLg^JI (Jl 5lk|jJ| SjJlSJI 


Pi 


■jl(j~>tl /jji 4_».jL>JI ajjuijl 


P 2 
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jjIjJI JmaII 



(dV5tl)^uLj>^JIu^8^l- \ 

dll a t^alj " -SJlj>oj < ( l£J^_<jjI ) Cj^Ljl^>jj3 4_aLC ^ a ua ) (^Lij^^aJl jLuJl (J-SJj (jJ-Jl -i'j-ll (jr"- i3 ,' 

4-3»l inaj LJjJaj LiJL) Ij_uI_j <Jli^_t^5 jJ, I 4_a j LSjo j3 Liu j .<_ < iiiLUI (J-j-ajJtl (j_a ) ^— ■ Oil 4_*jl_i*aJI 4^jj Mill 
(jr ic 4_i_i^ila L^tic.1 jLpJI iL. JusLiJl <jr .Ul J^JJJ J_al^£. 3 J_C i-jIL-LAj »l jj j^— II jj-^ ^jn^-— JlS^ iL. I j » La 2 * 
i_£llji_^=j ,>| <j j^" -1 II J J uai, I JaJLLa Liiajlj * I L^aJ I ajLaj * La-Si, I 4^>>1 maj (J a LaJI (j^J (J-t^jJtl '"'■ A.,-nIj a 

.Jj^jil <t! ^JlJcTllu-U lilLjliaXI SjJii 
4 j j i iij La 4_ku>-^ii, 4_d_c_*JI <J1iLijj JljJI 4_i_uL». £- 4_ij^*ILll «.|j_j>.l * La i ul aj LJ -t^* tillj J^-ij-LaJ ^j^— ■ i ij 

LJ 4 I I IlLLa <Jl)}Lt*3J-a 4_LcljjJI 4_1VL) 4_uL)j^^3 6 J J j >i ' (J ^— I 1 O-f^- <- ' ' 'iL-UI (J-J-ajJtl jl_lL>.| aJl£. 





(J^O J «1 1 I j^lJlus K-LaiLa <L>.Ujl>S Jl 4_LClj|jJl iliU 



jjll^=i *-LaJLa 4-=»-L^a J! 4_LC.IjjJI 4JVL1 i^=>j^>JI 
(JLc jLu J-SJu aJl^t" 1 all (J^OJ <lll 



* lj j 1 aJ 4_lcIjJ_1I 4_IVL) ^ J" 'J j^"" 1 'I ' j.1 j~" ^-^ j"'J <Jll^ia^5 jJ, I <JlluLjjJ ^ a U Se ^ dll -t^ -t L^aJ a JlJt" i n~J 

1iLjLj-(J| <jJ_4 dl La-4-a 1 ^~j (<Jlijj_iiJI) j .^>^tl j_j|jj ( j_ a ^ J J J^~* J^'J^' ^-Jl-aj>J j LJI J 1" i ul 

( \\-\ ) (dj J^=lAJL 



. w - 
















(JjjlojIIj <LaJiir" < >it,l (JjjlojjJI cZjuL^Jj iAtLstA '"'' ■*> J n '^"' Te-iiajJ ( ^ ^ — ^ ) r*3j J^""* ' 

Fuses u>^lj ul^ai - Y 

4_!^L>- jj-^ (t j I 'jj^""" 1 jW^' ciL^ ' "J cr4i- 1 ^ L -*- a cr"-*-^j- a cr*— > " a - 1 j-^ o- 1 ^-*- "^dJ - " 1 (j-*- 'jW^ - cr^J ^J^'jJ-^' 

4-CJ-3 l fl-LL>i 'J jLuJI {j\-)j—uj ' * a J~'Jj? (jj- 1 ^*-^' J^Jj-^-J' J j ' <3 'J jj'^rl flJJu>J,l 4_4_l2J| £_yC jLuil s-iLjj ^-^-J 
jLuJI a J_<Iu *_a (- i ( iiLlu sJJjta jLsljIj j LaiL) j (j > ^i t, 1 *. < i <aJJ.j (j i «a t, 1 «U < . ( ^~>j-l 1 jLjJ><JI <- < i n-w (jr ic j (j i <a t, I 

• Sj/«^-> JI^-imiI LJj 4j3 jUI 

: A-uLjj^^-i sjjIjJ (-(, iiiLUI j^(^»U jlxL r wl 
4_!VLl 4_uLj^^=JI '"'tj Jj**-"'^ A I JLsr*r i nl (jr JLc j_U Ll! I £— ~*j u ^— < A j a frl I ■ 1 j j I aa 1 1 4_ c_l3 J_jJlt>0 

j_(_C 2 a alaJJ, I (Jl 4_c_lSJI (jriL-C jLp Ohi>-'- u '*^ =t Tp- 1 J j uaj, I LJ ajiir" mXI 4 J-ll jj j^"" 1 II 4 ajla-a, I (Jl ^JL-ajJll 

^^Lc jLp jjLjj— <-u 4^*_uj <5^_o_«j ^LnJuj jj'^lj ' dJj ic.j_<jj ^1 j j'^t.l 4-a^-s (Jjj-Sj l^-O^ n^ -1 < l*J}L-u VI 

t j j "*> 1 1 | j_& LJ «_jLTLII 4_uLj^^=JI ^LajJa-LaJJ J j, 4 mi" (J^= J-cC <UI jLp i nl (jr cjLLuij Lc-« «U^L>- jj^ 1 ia-t2JI 
jLJjLT»tJ 4_Lq-Al Cx-jf (3-LLaJLt, I I Jlj4> (j-aj .Cx^jJI icLiJslj ^-J^Ut fljl uiJJI ^11 tiJJj (_$Jj-J <>GJL>JI bi^= £_J 

4-<jl 'j j^ -1 II 4 aaJa-LI, I L^>-lL>o (_^j-J' jj'^i'l 4_j_<_ul_Ll,' 4_a_t2JI 



- \/\ 













(—la I La 1 , 1 j j 1 ta 1 1 4— 4-l3 4_3jj«_a <QLa 1 ul aj Jj ^— 1 1 ' C— -p> 4_i£.ljjJI 4_!VL (j-aLjiJI 4JL_i^sJI ' _ll "^— ■ ~~ ) 

(j_C jl ^ ' I j LiaJ I (_^J-3 a^p- (jJj-Ls O^- **» 'J j^""" 1 * * j La 1 1 1 j j 4 ("1" ! aj^UI jLp-J' jl JuLo iSjjLja - Y 

2 ^j b. ', 1 1 <5juJ l. ' ( iiLUI j j 1 ia 1. 1 4_^_l3 JljJlt»o Jj^~ ' < ' til! juj iLuLij^^aJl (Jj/LlSJI aj^>-l a! JlJt" i nl (JjjJa 

j_<_C <Jliljl_uJI £_yja ajjIJlJI 4_jL*j>- j_& i—SJl-JI (j ^— 1 ^ diljjpjrtl! A rtl"-V U dil -y -i LtaHJl ^j-* 3 4-aTLJax p'j->l (-dLakj 
4_*jLiuJl (— )1 -y ^ ualul ^j^» ' tcjJsjJ ( ^ Y— ^ ) (*^J J^"" 1 uJlJ ( (Jlljj mi ) j "^°< aj^'-i CJJJl>- <■ < \ ( 11J L«_d 4_u-ul_Li,l 

LuiljjJI CjV^I 4- ^Jl^Tl..u.U <J1iIj3-lA.U alju^L-uVI 



El 






s 



\ — I 




4_i£,|jjJ| SJVu ^LaJLJr'n 11 1,1 '"'Ijfl ua-gU 4_dJlLJeJll dll -v-i ualtll tclojj ( ^Y— ^ ) ^J9j J*-~ > uul 



Relay >^l - r 

4_ aj_u_^3 <JliLal Jiir" 1 nl 4_Jj <Li£.lj|jJI 4_JVI r I 'j j ^~ l 1 4 flllie U Jji i"."!! (_3_aj_LaJ (_< 1 nL-Laj p tali I a (^Lj^^a 
^Jl^-"^ 4 flJlJei,! <"«! -yo .-»"t| Jl^|<j^_i_j ( \T~\ ) (S-Sj J<^— .^.tlj 4_UlljjJI 4_!VL 4_uLj^^3JI (— )1 ajlalll 
tlaLnJj 4J ^ La-ilaielll p mjJI l£JJJ ^— j J^v.jJ.1 J^— -■ tt_iJ?jj C--p> 4_uiljjJI <JliV>U 4j«jLt^sJI '"'l^-j t^JI 



. ^ - 













p© © 



2 


5 


1 

3 




4 






<U£.|j)3J! <UVLj <LajLJeT(.Lu.t,l tlJ^Lk.jJ.1 Jl>.| *no t<~T\ «_ii»jj ( ^ f — ^ ) aJ3j J^— i mi 



(u^^uufii )^ii^yi>tfLi*jij6 3iu- t 




, •j# ? ~> 




^V, 




AjJj^I^J^I jj-oLulU iflllieJLl fljjVl 7E-iisjJ ( ^ $-> ) f*J3j (j^aiAll 



- r . . 







r 1 " a o ^j J-qjtJj j LuJ I j i *^— 1~ (j-* - ^ ^'jJ-^- u j- 1 !>-^' <-i!lji^=j JJpJLl jLuJl jJj-a <>JlJjJ (_£J-JI jLp-Jl (Jj^iJ Ur^' 
LJ <Jli^_t^5jJ,l oLaJuIj ilaLLaJtlj r-L>-jJI JlLa JjljjiJI tiilj ^j-a (JJSl l(jl^— itj JljJlt»JIj (jj/LtiJI (JlLa jLjli! aJl-ijsJI 

Germanuim ^L^j^Jl ^^ S-^p^JVI j_^l_uJl ^U ^ 2_ Laij^--. ,„l igisLaj v^fj 

l^gP^aJVI j^ljjJI 4- Ujiit^J ^jP^aJVI j-^UaJI j *i^-,T <j_aj SHiCOIl jj^-*J ■■■"j 



( Carbon Resistor ) ^ijj^Jl i^jUXI - ^ 

( Diodes ) j^i! - Y 

(j;j_uij Vj jl3>Ij <jL>oI 4- j4-<-J' ^L>«->l (J^^ 



Anode ■ Kathode j±3\ oU^JVI 'A. 

( Capacitors ) olrt^iil - r 



. n - 












( Transistor ) j^i^l^l - i 

^_ ) _' ' ' Jt ' ^^ "t S3fl 7'Lol^=3 4 ( rH IJ « Jig I --* ' a Jl?-"( ( II < 

: 1 <} fr jjLc^J LdLl&j LaJlsei.1 ^j''^"^-— 1VI jjIjJlJI 



PNP ^lillgjjJ! - Y 



NPN JjV! gjJ! - 1 



Collector 



HN-b— B ^ 



f 



h 

E 1 



Collector 




Emitter 



*- 



/ 



E 



Emitter 
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/- ( iijULim j-uLlll j giaj 0_ir»o a J HI jj^l-i 4-^JpJ ^ L^j-^' 0JLA jjLs 4-JjVI Jjj-LaJI ,_£Jl3*L) I gj La I » * Jiicj 




4 j i iij1^iLl<.U j-t^i j'j-ll <4r ** ^ "j "*j? » j '*"'* ** 3t~" *■— '^j^?^ t-^^ ( ^ °~ \ ) J*^"" 1 









s 




N 









1 i iijl^iLLt-a yz ■ ■ -V» t ^ , ,,jUl '»!.' j uQll j j j La ) ajLXI (ji-l-i <_iJpJ CjL<jj^>JI tcjJsjj ( \ "\—\ )(_}. 



^=^ 



>L*;i2_. 



. (j njl^iLLt-U a^JS ^yj-^ lLUjJI Cj'j_a <^l>-i'j Liia=3J £ Cj'j_a aJlC Jl>-Ij 



- YV- 






_>Ji yu 







(jl tla^ 4_J (jpti-tlal '»" ^ I jl g r ii U (Ja selb ( ^ V— ^ ) J^~" ' "' <4r 7c— <-bj-a j_4 I ■t^—' (4_lLa_LLo (_£l ),j "„ ^' '* M ' 
tcjJsjjo j_<fc I -t^— ■ L^jJljso «LJL3 4_jJljJlj>JI iiL)l utXl ^1 i La I » -t 1 , 1 jl <i i nU (-jJjJsj JlIcj (Sj^-ij-Ls-j (JN J^ Laxlo 




(Sj^j-cj-j (Nj^yJL^ji tjl jUq <U (j ^J a LiLa j^J jLjjjiXI J^><J 7^=3^ ( W— ^) J. 



^-.,1. 



— ^ )(_>^= ' **"" ' 7c-J-bj-a j-4 I n^-" 1 i (jptuIaLiJLa ^Jl (JjjsHjj JjJu>J| ' ; u ua3 iLaJLi -yj til! juj 4_LLt-a B^IuaJj AJjLLaj 



(U 




(jjijlaLLLa ^1 «Ujj>oj JjJu>JI ' ; u '^<* i La I i i ' tciJsjj ( ^ A— ^ ) t J^~" ' i-aJ 1 



- rt - 
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ai-i)J^ 



(Y — ^) J^x- 



0^)<J^- 



(N) >jJL> <U > J - ii t £)U« utaJ - 

. i_)Ju>JI 4_L(-r> La- aJulJj ^ a La 1 1 1 tfjufc *L.j ^jj-L^JI I . - La-SJlj 



- Yo_ 
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. 4_La 4_ijj_SJ| JljJu>JI * LaJa <_jJl>. — ^ 

i>j_J3 I g-t3 j_^=pj (jJ-Jt (j I lala-lX 1 (__ 4j «LjJ3j^3 J_Lc p ^a[pj o jjj_<_!l tjl-2 J_jJl>. a-ilj— > 4r O " f* 'M — ^ 

.(YV — ^ )J'^"~~' LoJl ' 7zuu3jja jJt, I -i^— i (j iiji^iLLt.U i a i ^" I a *|_ <_jJlt»JI is^Ja u-*Hi (j iijl^iLLt-U 

■k (Jajjs j_4 I -t^— ■ (JJ 3|jJlt»JI (—la L>J I J (JLo Cul\ <jl_^>ol x jUj 4 iL3 lj-^*- I "y*~ Q "„ ' tj '-4 — ^ 

■ ■(YI-^J^m.ILi 
jJ_^=J ^jl i iijULlt-a j giaJ (J_i < ^jjJj^JI el iU« ^j£, ^1 <a Mill cLtia^ J »->>'<» (J I ^j MjULim j i •■'^— i i^-ijJ V — 1 

..(YO— ^ )J^~ ' '*"" ' 75-4^3 JjO Jjfc I ■t^—' (.1)1 I lljl^LLm jjj° 




(j-"J-l3 LxJtJL I SjJS L#-l3 j^apJ (jJ-Il (jLlflla iXI (jr^J e *rH 3 J-* 3 Jl -^- f*^ 3 !/^ *-*!>^' T 5 -*^ 3 ^ (YV— ^ )(J 



<nA 



- Y1- 
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(jr ^ljjLr»Jl <_jj_L>JIj (JLj-iiJI tfLsol f-pJ 4JL3 Ij^v. I ajjjtj ^j njl^iLLt-U (jlc '-4 ^' T 5 -^^ (^ ^-~^)J^~* '*" 




.(YV— ^ )J^~* '*"" ' Tcj-i j-a jjfc I -t^— ■ 4 ^jlj^Luj I -t j l) daaw^l ' ^ lj^>- I "y*~ (jlt-a j-^-l 
.<_)jLtIu 4 a I" -rei, I <_iLLa3^Mj j^Lilu 4-gjl mi" 1,1 <_)LLa3^M (j| til! j (j.* 3 rlil i n <j 



- YV - 
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O i u^Ial '♦ a i.ii m < tilJjij i (jr -3ljJL>JI <_jj_L>JIj (Jl g ("ill tfUsol ^j-a < -r 1 J-^' _ ' *— *- 1 '^ ^ J ' tukLuu,! 2j-J Jfl «L^eIu 

< la_L>- *2_ (JN) /— II a i"i II 4_tii3 (j a ^-— i ' 0-xr»o rfsJe-iis Q"Ji '* " 4-uJajVl " ) ^~~ ' II ) '"'*"' C.'-l>- 4_u-r> jVI aj ^-— i II 

7r_(Jjj-a j_4> I -t^ 1 - (j ^_3ljJu>JI 4_i_iJjj^I »j ^— tl Jl ^mi )L. (S) ^j-L-^JI A xlaJaj £_lj^L>JI £j-jLajiM »j ^— tl 

. ' _i ifl 1 2 a j u ■^— i (j iijl^il_L<-a (*^c <JjLlc 4_uJjjVI »j *^— i 1 1 (jl (_£l . (YA — ^ )J^~ ' "' ' 



uliZll 




uJaill 


m^hl iitlu>i*>l 




, , , , ^l^all^U-11 

r' '' '' /' J. * 


-~^ 


^4kf 


ifafe<^-. 


"""^1! ( t 




\mfe?i| 


sl^uuVl Ja£ — «H 




B# iilr'^m 






W/ J JJJ -"*' ■ 

MS — uJ»«Jt 


^l_>aaJI ujjftjl 




U MMhLiJtl JUJJI 



. A I ( ii it 



uj talJI Ji. jljj ^yJU-iUI >-Ja2]l (j_a rj->«j 5JLlla i-^wfcj .UjU-^, ^ 2jLi£. ^j ; <LutydaL'dUl JL*i I b^b^- 

' . - La-3j| (Jl ^^yjj-L^JI ' . - l^^tl £j_a 4^tlu L^jL3 (j inl^l— Lt.t,l (J^>-lj Lai j"^l utXI ?^jL». Ijufc £jj^~ 'JJ c^J-^?^ 



- YA 













( j_u_lLd LjJLa I j^o'" 1 4-9 j a x_cbaj L^jJlAi mi a /j ^— ■ i ' ^j^-— » la "Lliuj u£. i la j La a» /_& /- i uolal '»'.' JL>Jj i La a La a 
tcjJsjj I '\ £ — i /- i ualal L*JLl (JL^sJll i Laa La ■■>- J^~~ ■ "■ Jlj>-G Jl_jJlt»J| ojlj_i q] • La a»^l I 3 J_jJj>- ojlj_i (_>2ij (ft- 





■* /%■ ; #i >%i, ''-SWr 
.t i •", "■" ■■ m 






i iiiMiiil if /■ ••' ': 










- /Hr* ", ; ■■ *\ 

'* ' V-l " - ' 






(Y^-^)J^aui 






(V' 


-^)J^=ui 





/_ i u^Ial '» t.l (JL>J,I i La a La ■■>- (Jl ^-— i u<) ^j^» ' (j^li La-L^ (JjLuj <_3j-<-uj 

.(f\-l) J ■^ Mill ?^>aj U^a t/-Aiyd»LuU i.i nn^ ( > 



—.^-.Jl 




fif" 




f»S- -N* 







or\-\)J^ 
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^Jbj^JI jLuJI 4k*ljJ JJ>ai ^ydaLuil JUl I 

/- JU-daJl I j &l >■ il £)-£■ <— ^J-^-^ A-j-uuIoLutXI ijj—i^l jjLS LJ Ljlj-a (4_L^5j_l!I) ^ ■ uolal '» a *J-^i (3.3^ J" 4 - 1 ' *' ' ' " 

U ( iijl^iLLt-a VLx^a jj| J_iV 4_j| Ju ( "jjl («-5 L*JI Ciljufcl mi a Cjj^Is I JuiS . L^jjJLi ^j tulal '« 1 ,1 ' . 'J '^^ j'j- ' (j^ 

. ^j .. iU»l '<« 1 1 i u tia.3 (J^- 5 " v . ' "_ '* (jL > ">' o'~~~ ' '** 

4 ijLjx-1 I J ";"'J^ (J— <s-»-J' <4r UJD *"' r ° I J— ij Al—ftlufcVI Ju i-ujjl pJl— *JI ' fll ~"^— ■ ' jL_ j| L_a (jLCj ujJ 

. L$-iii I ajt i ii alb a 




yyjjLreJLl 1 A_a L»xSli i u a ( I ^~ ' 1 i -.' ^_t*3a_a Jl>-I JjjjJa ^j^- p j SHui a (Jj^aa-a (Ja^>- /, miLuI (jL>JLI jL^iil m^~* 1 '0 
2 -i'j— i (j-* lH^ 3 ' ^'l 'nil (Jj-3»j 4_5jjJl (jyic __p-i' r*J ' Aj-tduTj Sj a i ^> ' ' a i ^>" 1 1 . ' jjj° ■ d ^~ '^0' " ^JJ (3^"-^ij do>J 
iolj—l (jl Jubl ni"'^ 4_fljji^ dlLJSjia 4_5jjJI ^-ic (Jj-^ 3 ' (*-* tdJLuiJl I J-& £— LuLlj^^a 'j^P JJ— * C 5 -^ J-JjLr»JI 
<Jj^>- /--tjjL-LlI ^ i njULLm (JL>J,I JojU-^o r-jj-c-i (jr jfc jjljjJI ijjubj i*U i nil Lij^aj-a j-jtjJ 4r S-^>" JyJ^>^l 
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4Jjj>- ^LiUJI ixuiolaLtiX! .UjU-Ltl (jLs^Jlj Jo^jJ^I £_ jLlJI <?L>ol <>a_) 4Ja!>L*JI JljJlt»o <jUjl^= j^— al ju3j 




(n-^)J^=-<i 

4- (jyjLij^^aJI jLjIJl jjj-a 4-!U* 4- ur^Mjls[jJd,\ JL^J.1 .Uj U-^, <>L>ol 7t-^=jJ (VA - ^) J (VV-^) J^=L_>iJlj 
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(J I >J,1 lLsj U-v- <jI sol (Jl jl_$ uJ,l S t 



(n-^)J^=ui 
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t^jS^ 
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vfT 







. (Jj-ajJll jjfc Lij^aj-a ^jj^ajj j^ajj, I aJlj^Lo jj|j_i £j£. 2jLlC (JL>J,I i La a la ■■>- — \ 

. jLp-JI tfLsol ^ic ^ s jl f i£j" i ii a (jyic j^IjJlJI *-23 — Y 

41^=, U»J-JUJ Vj JUJLl (J^^aDLJj J^J-U 4" jUI J>L£Lll (J-U^3lC JU£. — V 

. jLp-Il aJ-Ju <-^-i-i'j ■ »C3 I j uajt ' (j-« i La a la >■ i I <_jjLSj -i'-ij-J — ^ 

(jl ^— j «l_i jLU jLll!I t>-ij J_t^5j^3 Jj- 3 - ^s-^^' ^y-uuloLiiil JL>J,I (j^_i 4_Ja}L*-11 (j-c ^jLoJI iL. I ;^l^— " 

4-Jj-j' -i '**'' ala. J^— ■ ui ^-ic <— d-J t;r J_ajJL>- (J^a._<lu ^-ic Jj-ajJll i—aJ ^ic LlL»C I jl ^j^— ■ ^ < I ■y^" i ■ ■ « jJj-ajJLl 
j«s->OJ_j /- i u^lal <»U (JLr»Jll i la a La ■■>- ^jLs (jr JjjJL>JI ( a 1 1 , 1 *§_ ^" 'j j^~* 'I jLjr"' JJL? -0 J-Lcj t I j »^> » ) jIjj>o 
lLbj Laa. .iljj-jj (1 ^ ~~ \ )J^~ ■ uJ) ' 7c-J-bj-a j_4 I o^-— ■ t (j I tlaJa «U ^jj^— -"jj «L^jLi> JlcLjjj i kiXI I jufc J^l J 

. ' aiXl jji'lj JjJu>JI {jjz LIS ^-t^JJ La.Uckl ^ unULim (JL><H 

; Aja_a^eJLa 
, ,, i u-sl '<« a ( -^i .>>^T , ,, .Ui '<« II ^JLsJLl i Laa la a- 4_jLtiuj (-jajJLsJI i aJ-cJ-J ,_> n iI-iLIJlH (JL>J,I i La a la a- 
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JHIM dtfjdtaA 



i^j^b- lilt J$? {J uLJ\ (jtiokUaXi JLfti I tiM\ JljJlabJ 4%jia 

j ( i"ijj i aiXI ' jLjjJI (JUj_<jj <?U>oV x_)L<-a VI aLool j i uu Co>J (^jjJJLkJI i a U 1 1 (J^»- (jr lAjJI Jijil X^$ JulC 
( ^ r J\ <j i~iA\ ' -u »>>*tl *_<j3j_a ^Jl .aL^j^I <_2j_Ls <j"t-AJ_J ' aiXI (J^'-i ^ i rMt^Lii-U (JUkI.1 i La j La ■■>- <>L><jI ^Jl aL^j^I 







ijj ^-— i » ' I g-AL>ull (jj ^-— 'jj 4_^_l2j ui^ij 4. o laj ' « i_d LI I 



U Jl ^JLI -U j Lr 
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^=3- Y 



. L^>.jL>- i Laa la -»- 1 1 <5L>ol 
: (_Lal^C a JlC ^-Lc py-jLjJI (j iMt^LLt-t,) a_jJ3 -Lq-tJ — £ 
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. Sj_&LLaJI o jjt ^yJLi 

7TjL>-J (J^>-'-i (j iijl^iLLt-a <_lljj^>o jl ,_ i iijl^l_Lt-a (JL^a (J^>-'-i (J-^J-a , -^4> J>, - 1 <jj-"- 4-^=j-^><-5 ' 0->- aj-ALLa Jl^jjlJ 

' fliXl i_3ljJal (jyic 4-uLij^^a 4jl3I J 3jJ3 jJjj i. m i in L«-4 i— flla 

■ lV 3 L^ J~ L *-^ ' ^ (J^*" J- 4 - 1 L^ 1 - 1 ^' Ls ' "J ' (J^~ i La j La ■■>- JJlC £)| ' jj j * " 



Kj^JI 



■ ^ i <i j H ^ i ■ 1 1 ^Jui 




iA^Ji ^bjjill tailjl ijiJ 1 



( ir -^ ) J^=ui 

jl^a Ijla 5_j!l>JI LuLij^^aJI LlsIjJI Sjill <?L>ol jjJlsiI! (j-UJI Jul! ^-U^s ejLcUa ( it -\ ) J^=a uJl <>uj 

. I j »>>» t ^ic 4jJjjU1 *_)L^s^M (J^= jjj^~" '**' ^^F*^ ^tA^' 4-uL)j^^=aJI 4jl3| Jill ejJiJl tfLsoV 
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j^iUL > ±JJ. i yl 



I — ii n 













^iK r ^ j*^ ^^LijJi 



( it -^)J^ 



.4j!l>JI ^Lxil <j j^~» ii 4jl3IjJI aj^JI j_jj-« '^ ;t ^P- 1 JlJ^iUI /- 1 njl^LLt-t,' ^j^ - ^' ^ u , ,,lj < 



^ . ■■j]-~-\ <» ajjj j^-" 1 II 0_>JI ClLal Jiir" i ul 
j| Jul!' (j-ajJs 4_Cj_<-u ( 4_La^3 ) •» j^ -1 ^ i uolal '» "Jjj j^~ ' II 0->JI L^f3 aJlJt" i nil '"'' ^ ■ U"«tl ^j^j ^j-«J 

^IjjJI jLuJI alju^L-uLi iLaj-ill 



js/ff0'jji 




fri/Ol- Ojl. 1 * Jiji ,JL «jijli« 



^IjjJfjLJJf 



(to- ^ )J^ 



- rn - 







(jljjj A^3jj>. 4J9Lclj Cc-uTlu /_ i int^lUm (JL>J,I jjj° 'U-tjjl-iJl 3 j i "J'- - ^' '* "j^; J^~* 'I aj-SJl aj-2jj (^^IjjJl 

.^Luuljil «4- ^-2jj-laJ' <?Jl4 ^ <ir< mj (j-aj-SJI 



- rv - 
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i v _, { '' j •t^'^ - ' j '"' l <J^-^>- o-* q 'Jj^""" 1 ^ L -4 r>, -5' ^-^3^ (***-£ >> - , '-^ JW ^-4^*^' J ' "^ a L-^- 1 '- 1 * JJ ' •— ^J-^ 
jjjj^>o * .tlaj i -**' /- j'<* 4 L^j ^ J**' 'J j^"- 1 'I AJsLkaJI jjjj^>o I gala i ula J ^j^-— ■ i ' (^J-Jl eJ-p-j-JI al-iVI j^Jt 4JjLLa_iJlj 
aj— « L^Jjj_i»o (<u (_y-J1 i-uL^^aJI iJsLLaJI <?jufc I u La »" *u c <u5Lx»a^3 aJsLLs J^—- "■ ^i^. 4_jjLj^^=JI iJsLLaJI 

<UjI 'j j*^- 1 4j3LLa (_$J^I 
(j-C 4_jjL)j^^= 4_J9l_La j^J\ i-uL^i^aJI iJaLLaJI (J_jjr»o I j"U , ,,lj > ^j ^— ■ i > (_^jJI alj^l ^_<fc : ^JjUa-JI 1 a jj *"' 

aj^>-l (J t i"i~ £- a jJr" i ii"'^ <U_a^jJI aLijkJI *§_ 4_JU-*JI ^^^Ij-LJl (jj° j-dL^aJI *§_ aLC J^— ■ ui ' AJjLLajJI a JlJt" i n"j 

TtJI.... Jl AUVI <_mJj SlaZtXl Jl LtajVl aj^>-lj jjjljjl 

(JjLjjj 4_i s-Lcj jj^l-i (—JLuiJI ( . i La-aJJ jVj_3j c_l^>jJ,1 ( . - La.211 (j-G}l_i-Jl (J-J-a (J-uJljla *_ <Jsj |jl_3 < <j-u Jljla 

4- 7t-^>a j_4> U =3 (U=0. 9+0.4=1. 5 V) ojjJs I <^jt J (j y Jjj 3 g-"<-b 4J|_3 sLj^— ==lU Jj^j_a 

7c_cbjJ (jr^^l (jTj Jl^>iJ 1_J ^jjLiil o JJt i_3^ilo>Ll I jut (_J Llj^^aJ I Jl$j>JI Jjj^ 4-»x9 i—flJtioj ( ~ Y) J^~ ■ utJI 



.( JL-u al (_(j>-9J3 Jl^jsJI I Jufc (jl ^-— i #.1 4j-u 




(JjLjj «Li «.Lcj jji-l J t_JLuJI Cytla-aiJ ilV^Sj t c_tJ*-jJll I . - La S i I (j"^^-^' lV 3 cr u ^ J -»- a 7 c -'-^3^ ( ^~ Y^^"— 1 "■ 

I — n^ijj J g ^- (_3j — ^ J-^-y '^P" »L>j^ ^-ii! Ja^5j_a 
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H^Jfcil 4_ul_u»J^3j)j^^3j| 31 i ill i nil JjJOw 

: (^Vl (JdJ^ 3 U^ 1 ^ (j T ^ *4^.! .!^ =3 J>>6^ 3L ^ aJ-uiL nil (JjJl>- ^jjj (j-ujl_a (j-u Jl^j>JI (3j^ jl JuLo ^^£- J i^i-»o 
sLj_3_^=lU Ja^sj_a jJjLt^ <£_ (-1.5 V) A^-u—sJl <j— « < ; ' ta S J (+1.5 V) t_< ifcj jj-a t_i Uq * tisj Jl_Lc 

.U=1.5+1.5=3V j-& 1 q £ m j ^jLUI jl^>JI Jj^s qj^j'^ 
j j-^tl 4_^i ( j- a j-<-'^Vl ' 3^** *-»^ TJ-^ ("-^ ^Ls Jjjlj>JI I .I.* ^j-* Jl^-Ij <-3j-t» 4- L-JL^= '->! L-^ (Y 



' . - ta^j (-1.8 V) ajj i n it 1,1 (j_a ' . - ta^ < (JjJltkJI ^jja c_JLjJI i_2jJaJI J^J Jl>-Ij i_3jJa ^jja (j-ujuja *-t^J JlLc 

^ljI—LII j_$j>JI (3j-3 (jj ^-m*3 »Lij < j'^tlJLI J_t^5jjs jJjL^u iL. BjLii^/l ^n aj ^j^L^^o o_p*(-0.8 VJLiLijJI (j_a 

■ U=1.8-0.8=lV i AUjm 
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. (JjjjJI (JILa t (JArcTu A jj-^=4i Cr^H>4^ :3L ^' J'tP^ <Ll£>jj3 jJj'jjjj - Y 
JlcIjJiJIj 7-^La VIj (jlaLu*. VI (JjJL^o (JILo « Ljj Lj ■V'^~~' (Jlrelu ^j^— ■ tj (^Llj^^aJl jLul! 4_L^3JjO (Jj|j_<_u - X 

. AjJjVI jt 4-{2|jGjV! ( L}UJ1 ) ^LjLlaJI " 1 

. 5j^£]1 ( L£UJ!) ^LjLLJI - Y 

. fljL3>lj ajJ, L^S ajJjILlI AJsLLaJI f-Jj-dJ plu ti*J3«> (j^ttuJI ioLl2 4_L)LJ3j_lC. <JliLjLLaj (j^J 

: laxubdl :>«all ( i ) 

. ( <_xJ>-ji,l i_i.la.dJ I ) (jj/UtlJI (jjs ?-jJ - ^ 

. ( c_JLJI c-xk2J I ) t-UjJI <>£$]- Y 

. (Y - Y) J^— ■ ilJI ' Ttj-bjjO jjfc I -t^— ' ciLuJ^-i^aJ I (tia^A. (jylc (_£jIb»o (jr 3»L3»j sLCj - Y 

. (jj/L*_(JI ?-jJ (jyic ' ■ »l La-SIi i "' CjjJl>. - Y 

*. Cjl2_j__La 
. Jl^>JI J ' t^ji (— ll La-I ' <_2j_*jj (JjL-u £_ i-uj^JLlI LuJutll 7-I^JVI (jr 4 : (-jlla-Vl - 
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Lu^r^-itl^ 



^^yic ti><^J <jr^k*j *^J ^ = '3i ( Y_r ) J ^ " ' 



4_aL>JI A JjUajJl 4- ** t^aJj (JjL^ J^a uU aj-Uj-aVl jL_jjji^= *Ju* 






(V — Y) {J^-"i ("ill i|_ tcjJsjjO jjfc 1 o^—i : ' . i-t^BpJI 

: >JL&)I i^4*fl u'j^w 

. ajiL-LiJi^-.-ti - y 

.1.5 V jl^I - £ 

.J^jLu^Ll^l- > 
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^^ uA>j J3U. 




djjjl JA «Uj 



u)U)lula2)l 



£aL>JI AjjLLajJI uu^ap ?=-*-^JJ 0* - *) J- 



i * ■■ 



Ij ^s-^l (_>^a *-! *l ' 1 Lalu L-«J (_ aj >l ^— ■**' Vj aj-ii i*a 2 jjI JlLiVI <J1i L_jj LLa_J I *§_ jl__uJl a J <"i (j| Ja >-^Li 

3 jji La Jl j' ^— u )1 («_i tiUj (J-^-l O-^J ' j '"" '*" 4_uL^aual ^Ji-C-J I j _ '*"**' J-*'-' 1 J "*** (*>£■ N ' ^'** ' **/*' 'J j^~* 



: C.._p> (T— Y) J^"" 1 uJI ' tcjJsjjO jjfc I -t^— ■ 4 4_u-r> L*a jJ I a Ju4-cVI jl p^~ 'lj U im <a < "~J 
4-J1 lull 7-I^J^I (j^ 3 <Ulj-*^ta (0 . <_JL-u r-_jj (£ . <_xj>-jjs r-_jJ (V . ^imi^ (JjLc (Y .l_JL-u r-jJ 

.4_i_JLi_ a ]lj 4_l>.jJ,I ^-IjJVI (jj° 4-Cj-*^ta {_y$ ^jj^-— ■"'"' 4_lL>- (V . 4_l>-jJ,I T-ljJVI (jjfl <Lcj_$j*ja (*\ 

. AJjLLajJI c-Jal (M . djjIU ,tl JjjJiii^ r IUA ♦ . 2jjIU ,tl JjjJiii^> C\ . L>L>JI »LLar (A 
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''J '^ ^ "" A-U^oLLajjl AJjUajJI ' . -j'^—'j" fcj-iajJ (V , ~Y) t J^~~' "■ 



4_lL>JI Jl£>- (jft^aLJ O 



. 2V jjl»IjJI 



■ •^S ) ju:^^ o^ 



.( ..lLll^M-JI ) (j^LwVlj jjtb V *Lcj - 



Y 
V 



jLuJI j-«j tiUj JlIc < ^ jjlUjIt (_JLuJl '- La^JLj Jl^>JI jJ i^il c-JLoJI '- La-SJI J-^JJ til! Jl^=j < IjjIUjIt 

. (j-aL-ajJI lu i "^— >JI : <_xj>-jJ,I ' . - La 5 1 ' 
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: 4_u^ L-^ jJ I 4-jjl Ujtl K±j-£i <uLjx. 
j_j^=jjj (J— 2jj (j-aLt^jJI dll ~^j 'J*-— i ^1 ( (_J1 mllj c_c^>jJ,l (_< l^^tl ) ^-|j_IVl (J a selijj 4_jjLLa_JI A- jLuJI 

. LuLij 'j , ;'^~~' 'jLp /j La »**' aJuij I Jl>. aj-Lt-i-^y 4_JL>.| JlJI I j""J I 2 a - Y 

. AJjals * j~ ^' LJl <i t~ nil Jj^— - ■ 1 ' 1 

. 4JLJI l<j>bJl 1 LJL^aj - 

: 4_tjLaLi-isjJI AjjLLaxIl i-j^ic 

. 4J LjjLaJ I (J-a-C Jlic (JIjIuj-i^dJ I ^J^l*^- (j-« "J J ** ^*"3^ - ^ 

•* . .. » t w 

. 4-4jLe3X->» SV>J| -^J^J ~ ' 

. iLa-Lo SjILraJ CxJjji- I jl 7-l_aJ^I j^Lj ~ V 

. J <)<" 1 11 LI (J j - lr e-q- U 4j*_>Ij Jl»-j3 £ 

: AljlitL^VI 

. jtJI .. (jrtuitlj (_ iljLuaJI 4- - ) 

.4_3*L>JI Jilc L^-La S si JH 1 uVlj 4j r n <; Mill AJsLLaJI jl <Jlil JlJjJ.1 ^j^a AJaLLaJI (jjjjell a JlJt" i n" ~~ Y 



(l-Y)J^a-<iJL)£-^jjs_a_& U^= -.(juJia. — J^-iJ'll) <«^=lj-ajf AjjValll ^=ljil " 
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:AJjlrttl AjjVj-ill AJjliajJI (_4^=jJ 

. 1.2 V Sj^iyi UiJI j^ - £ 



. 4_if 



(J<1 *"( ( flU (J J I se tj \ 1 <L^j|j Jl>-jj V til!jL^3J tl j i>>^-^. ajJkjI -Sj-^-J f*^ - ~ ^ 

. )Ljj_ajJlj M-ie ("ill 4-J-JLc 4-u-ul ( n~>» - V 
. iL^Ls SjiAj C^Jjji- lil r-I^Vl jiilj aJlC - £ 



i1^_t^a 



ia -i >J 



^ i < ^-> o - 



. Auuu^AJ>ii\ '"'Ijjl La Jl mj« (JJ3l I j"» i u ~ Y 



-ii- 









2UfiljjulJuujuVi 




(j ^— i -t 1 1 jLuJI a Jui (jj-*J ' (Ah) j_(_LaVLi AJjUajJI 4jlj-u jJlSjj ^JJ ' 'rr r J 3 ^~* ^ OJL}^' 6 -' j'^SjO <jj-* 

. Jl^j>JI lLs^j-J jj_Si,l Ju>JI ^1 jLjj-allJI «.Ju ^j-* 3 *JJ' ' (ly 3 ^-A^- J J ' t3 *" ^ 

. icL^JLj >_ cse i ii 1 1 (j^«j Xjjia2U <_ijrr i ii U jLp-JI = AjjUajJl i«jji 

. (Ah) ^cL-u/j-cLa^l (^j 

: lOOAh Lji^u AjjLkj 
<jiiLcLjj ?«_)j l ajJ, 25 A ^ilLo (jr La_*j 
. (j-^^-L^ «^-l 50 A /. La »**' ji 

. <J1iLcLjj j-ii^C ajJL 10 A (jr iajiJ jl 



: 1JU1I >li*ll^k( (tflji! ^LlwJI^ 



. 4JjLLa_JI 4_*_<-u *_a ^JijJa i. . i nl_u : y-| a_5Vl 4-jt.l ■ .. * - 

. 4JjLLa_JI Ajuuu *_a (_£_ij_La <. , < nLij : ^j^ ^ t) 4_ab_^= ~~ 

. 4JjLLa_JI Aju-u *_a ^ i ii^— ic (_ 1 1 nLij : ij^jalu! jLu 2 Jufu ~ 
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pUj do> < LJ 4_aj}UI LjjL^^jJI £al LaJb 4_j£.|jjJ| 4JVI Jyj^J (jyic J-*a3 4Jal Lai! tjj^ta 4jjLLa_jl 

£_ 1_4JJl^.j r-ljJ^I p-^*->- ^^Ic 4 Jjl t^jtl a^I A^— < Aoij""j 4 4_jjL)j^^= 4_JsLLa ^1 ijjL^j^JI 4JaLLaJI Jjj^o 

4 Jjl La dl AjJajj 4_jjLLa_iJl 4 t 1 nj p -»■ >J Lt-tJ 7-lj_JVI (j_a ' * LLse^a JJlX. 4_jjLLa_JI £- Jm* 1 njj 4_lL>- J ^— 1 

tiuibJI^ll^L 
JiLa L^.L.t-ilrd aj!MJI Jlij^ti jLpJL LuiljjJI 4JVL LuLj^^JI .<t\< j~ ,„VI sjg-wi Jyji>J = 

4-i£.ljjJI 4-JVI J j t mi" jl (_iJ3jj *L(j| ( TtJI < 4_l11I < 9c_ijI uai.1 ) 

4_uL)j^^=iJI AJsLLaJI (Jj^r>o plu C^p- JJj-U SJa 1 ul^j l£Jj^>J,I (jljj-i s-Lol 4jjLLa_iJI ^j^ttiij = 

4_uLl*.j= aJsLLs (Jl Jjjll (Jjs L^jJ} 4jLsljJI 

ajjLmj^bU>rui>vi- r 

L/"'~ JL?"'^ - * (J 9-ire-q-iJ AjULa 1 l~>j * 1 ta I , I Ja Hal, I /ys * LiaJ jjjLLa J^~* '*" Lr^ ** ' J ' p 1 "^** 

Jjl^tJI tillJL^aj 4-jL.oJI r-I^JVIj 4_c>-ji,l r-ljJVI <j-a 4-Cj-*^t<a ^yl^. eUL^IjiJ mJjj^oj 4-aJHse-t.l ajlj^sJI 4-»-J-iJ 
*U ' (jT icl Jl>-jjj j La a [ I s-Utlj j^ajJJ i^Luj^-t^aJl (_>isjoL>. ^j-a £jj^~~' A ^"j^"^-— ■ 11 (JjJUta *|_ ajj-aJLa 
aJufc 4 j<a frl (jyic <— SjJtlu i_2jjjjj .(_JLuiJl ( . - La2Jl /, a 1 nj jj>-V|j c_tj>-ji,l ( . - La a 1 1 /- a 1 nj La-&Ji>.| (jl tla-fl 

( 0-Y ) plj J^-iM,!! 4- 4_^/_bji,lj slj^Vl 

^Lai. ^ jJI ( H20 ) j ust i *UL ( H2S04 ) L-k^ai ^Li^^ji ^^u ^ jjJUJil I jus> q j^-j 

^Ij^*. (_>isjoU>Jl 4 1 mi )>_Lijj 4_ijLij^^3 4_^Ua JlJjjj 1 £J j"j^ '^— 1 II (j^ajoLj*. x_a ^-IjJVl (J-cLalu C-^>- 7-ljiVl 

1.28 JSLJHiAiiilS^sjLjj /64 ^Ji-j* *UI i^j Z36 



.£1- 







: Jjl^J! ( V 

jj)_p~«_> 7t q i ii~ ill Lai i n a LJj (jjuo^ijJl jjj° WJJt-LIi 4_JLuiJl ^-IjJVlj 4_l>-jJ,I ^-IjJVI <j-U (JjljJlJl *_<JajJ 

. 4_JL*JI ajlj_>Jl <J1iL>-jJij ( _p3L*r>.^U 4_ajLLo 

: C iyVl <£ 

(j-^L^sjJl lU i "^— i^l (j^LJ (%C ajLlC 4_l>-jJ,I T-'jJVIj 4_JL-u ?-|jJ|j 4_l>-JjO 7"'jJl 4JjLLa_Jl JL J^JJ 
r-^L AjjxjJLI rlj-J^I (JJS JUjt 4_l!LjiJI H$JVI (j_a_=_JJ PB (^Laj £^_. ajLc 4_jJL_aJI r-|_aJ"iMj PB02 

(_^jijjj LLsLij j~(^~ >l 4-L^jJll 7-ljJVI jjV t_JLuu ?-jJ c_tj>.j^5 7-jJ (J-= (^j-iLs* (jyic- oj)^~ij! (jl s- 1 ^ '"-^P" "-^Ij 

cJ_a_< Y (^gjl ( n" LJL>- J-= ^P* Lj}L>JI JJlC ^^yic SjjLLajJJ ^^l-raJI J^><JI jljuLs ' ^jT'Jj? J^^ 3 ^ ^LgX, 
__WI 4- LaljUseTu-ul j___=^l ^^J C_tj_> ^ Y 4JjLLajJI Jl^v jj^J ^J^* "^ 4>° jj^ "'"' cr^' ^JJ*^.'^ J^- 9 

: 4jjLLjJI L-lLtaSl ( J 
4_uL>o ( . -"''^""■J <_-JL_aJl (_xLa-U I J ( + ) 4_a}Lc 4_uL>o < . -"'^~~ , J c_o»ji,l ( . - La a 1 1 (jl tla— ' 4jjl La-Ju Ji->-jJ 
J-^lcTJI £>_=--*-i] i_JJjj ( — ) <_JLjiJI c-JalUI (j "J.'^-— f <*Um I J ( + ) c__vaJll (-Ja^JI jj^Jj? ( — ) 4-a^Lc 
c-JLcJI (—JalUI Lai AjcIj3-II 4JVL1 LuLij^__aJI j^ljjJIj JlIjILi ^ <->"<« jj^— „' (_L>._aJL I c_J__Ulj I -t j Lij 
4j___ILo 4_uL)j^^_Jl j_t|jjJu (_JLuJI 1 La j La ■■>- f-i4-~^ C-^>- ( 4_u_iLt_Jl ) 4_LCljjJl 4JV1 *i ( n*>o J 1 ^"" £jj ^— 1 j*** 

LtflljjJI 4-JVI (<S-"U>0 



-iV- 









liUfiljjulJUUJuVi 





i^ljjJI 4jV| AjjLUJ ^Uj^U *1>vVl £-^JJ ( fi-Y ) fv£j J^-. Mttl 

iJsLLaJl (Jj^><-1 <Jj-&LIi Lq-Lu jLjj-sj ^ <a < n" 4_ul_ij^^3 IGslLs MJ ■"/'' mj^- 1 II 4J3LLaJl (Jj^><-1 flj-&LLi 

AJsLla ^Jl AJjLLajJI (Ji*l-i Jj^eliJl rfiluj 4JjLLa-JI ^Jl c-uiju 4_uL)j^^= alalia J4J3JJ jjjll j»J-3j Li!j^>J,l 
}Ha LuiljjJI 4JVI jl^jf J* ni't LaJii£.j On Oll3rQG (^a- All Cat»o AjjLLajJI ^jf Jj-^J 1 JuJ^j LuLm^ 






ajjLL^ji g^a Ujjiij < On Discharge £ Ly zi\ 



ijj)^-i" ijjLLaJI jjLa l\Jj 



•»■ j i tali 1 AJjLLajJI ijyzz-uu ajLcl ^Jl 4_3*L>o L^JLk < 4JjL«JI j-J-C Jjt (""dl <_2jjJij iaJbJta <Jl)[pjiJ 4_uiljjJI 4JVI 
(jy ic 4_uLl*j^=JI jljJU Lka-iuai Zl!j 4-Jjm.a ^Jl (jisjiLsJI j^*^— -j" fl-iLjj f*j-^ lj-jj ' I j" -t j " s.|j| (jr^- «J-^ 
jl j <)" 1 11 U jLul! j J Lis " jj-^ U^ '"' 11 f*JJ (jl S- 1 ^*^ I 1 -" CajQJI jLllu jjLua^a 4jj1 La_JI (jl C^jj>-j < ^-IjJVl 
*§_ 4-jlc <_jjJuJI ftujxu i_£J-JI '" JJ ' Q^* '"' jL^* - ^ f*3-2j La IjlAj j <a" 1 n a ^Jl j-l<TlI, I jLp-Jl (Jjij^o 

■ 4_d.q.tJ I <J1iLjjjJlI!| 



.iA. 



XulJtJI3jb->ll JJ'IYU jaiesuM 




JUMP STARTING ajjL^ij^Jij^ViW- i 

4_j£.ljj 5JT <j-a «^4P- <UL>o AjjLLaj 4-La -"Ij; A Jj I La j 1 1 ljIIj" mi! J<ar i^jjj ' ^ (IV ^j^ LaJI <JliVL>JI £_ 
L-trvjXI e_2j_Uj| (Jjo^sjjj tiili rtiluj ( 1 aL-oJI ) 4_^=j^»JI ^jL 3j|j| 4jL_*_tiaJ I AjjLLajJI ».U" ,„" xj | j| ^jjk-f 
Umljj ( Jj^Vl Jm^-iH ) c_JL_JI eiij-UJI _*_* c_JL_JI eiSj-UJIj ( j-*^Vl Jm^H ) c_^jJtl eiij_Uj| _*_* 

(Sjl^.tl Sjl>.jJ| jg. Sjl n »tl Jj-^l aj j LaJl) 4^aLv J.'lj^— 1 

****** 
PD02 L yi\-Lajl\ Jji.i^-ijf ^yjlj J^ mi ^yic i^J-ll 7-I^J^I QJ^—i~ AJjLLa-JI jjj^ji Jl o"^->| JU£. 

. pb lU_1s (j^L^j J^=a ■*;■ j^lc jj^" 4_l!LoJ1 H>iVl La! 

(jl^ ( a^Ljsl y-L-t^a^a ) JL^^I _jys J-*^> i-3lj-LaVI J'lj^— JL^sjL tiilij 4jjLU_J| a| JjelLml JU£.j 

*. (jyjVI CjJlt»oj jLjj-allJl 4_iL*c I Jujj jLpJI JljJjUj IJuj 4jj I La j 1 1 
. J^LsJ.1 ^Jl I U . gjj 4 *-^>->tl 7-ljJ^I (>C 02 JL;UJ1^=J^I ^Ij 4JL1U JJLtlu . \ 
H^JVI LfcjJ^. 7t j<^i"j 4_l5.j_I,I rljJ^I ^ I L^-La «-j^>- J * ' <aj ti*J». J^LsJll £>£, S04 <Jlibjj_i^3iJI J^aAlS .Y 
7-I3JVI (Jl JL5U .3 j« (— iLijj-t^raJI (j_a j^^M *j^l LaT .^LajJI <— >\1>j-i£=d PBS04 Aj^^JLI 

.^l^jJI^Ll^ PBS04 UsljT iJLJi ^Vl ^fujj iJLuJi 

J_aJL>J,l £_ (j^LJl £j13«JjJLjJI *^a J^tluj 4_l>-jJ,I 7-ljJ^I (j^. ^ I 1 ^*<* Julj 02. i^,,,^— jVI (jyJlj JjuaAlj .V 
«.UI > . m^— ijjj (jz (j-Ls-jjjLjjii <^liljj f-^jl ^° (j-ia - tt\^=>\ O'-O-^ ^\ ri^Vj j «.U,| ^j-C ajLlc tt j 1 ^ijj 
ijJLjiJlj 4_l>-jJ,I ?-ljJVI -»■ j 1 taj jLjj-flUJl ajj LaJiicj (j-L^-jjjLjjfc (jy^J^ £-*> D -1 *** ' "^~ | l «Jl>-1j ajj 
jj-a LtJj^ 7r_L(^y I j 4_Lc ."-I .^> A<l (JliLu^j^aJI ^jV J^j «Q3Q^3 (JL3 (JjJL>J,l Lai t ^Jl ('."laj ^JjulLo 

. 1.150 (^jL-uj «o^li^=j *UI 
^jja-MiJl ^U-C jiLjj? 4 JjlU.II Ji.|j 4_jjLl$_j^=l1I di^LcLilJI 

(j-aL-ajJI <JiiLu^_(^3 I j -v u I j 1 . 'j^~^"'^' ^-^>- (ly 3 ijJLjiJI j»-ljJVI -»■ j 1 iaj 4jjLLa_iJI ijj-iaj (Jl n"^— >l jiic 

jjj^i c_)LLaiL SjjLLajJI c-jLLall cJL^j I jlj < 2( H20 ) dUI (j-a Ljj^ r.'"^^ J^*^' ^' PBS04 

( __UC LalLll CjJlt»oj 4JjLLa_JI j_u>-Jlj JlJjJII jLu jjLk « c_JLuiJI x_a t—JLcoJIj c_o»j-ll x_a c_tj>.jJLl « j <a*i 1 u a jLu 



-i^_ 









liUfiljjulJuwjuVi 




.J^>J,I ^11 i La j (j"j JL^anJl LjJ CJJ^>o 4_jJL_oJI £-|^]^Ij 4-l^jII r-\jl^\ ^ylc a-i^jil <Jlib£>_i^=iJI . \ 

<_p3a*3 Vj <jiiLbj_i^=JI jLaij L4JL3 4_JLjiJI £-I^J}U 4_i...u-L!Li La! r bU^ (^L^jJI i^.,,,^— j? ^^ 

(j^a <y9Li]| *j^*l\ fi-A Jls^j 4_l!LuJI 7-iyVlj ij^-jll rl^Vl <>C ^.I.^AM ^-jJI S04 '"''"'J^ i^aJI .Y 

aJUl j^i^jii ^ii^= j_^3j 2( H2S04 ) ^uji pj^-.-jig 2( H2 ) ^ jy^Xl 

.1.300 j\ 1.280 



* Jj ' ^ il^r> 


(j^ - '"ill 4-U_4-£. 




PBS04 ^L^jJi ^b^= 


PRO/ ^^1 ,^jti i .,,,^—jT *,i-, 


L^jJU £|jjVl 


PBS04 ^L^jJi ^b^= 


r D (j^al Lflj 


ljlji ^iyVi 


2(H20),u 


2( H2S04 ) ^w, ,^ ti ^uj 


jy-ai 



jLjj-allJa ^j^ 1 *- 1 -"-^ '" _ ft^ s-Lol (_>ia-«L>Jlj 4_l!LuiJ| 4_l>-jJ,I t-IjJ^U CjJlt»o (jJ-J' <-Hi 'j-<-<^ I T 5 -^^ lJj^ L> " 




it 



-O* 



1 







ij^ilJIj (jj^jjJI 4,jU,r ^Lo? 4jjUajJI (Ji-I^ AojL<ij^=J1 tuMcLslJI 7t,<>>jj ( 1— Y ) ajSj (J^ 3 " 



.0 ._ 




■tviffl() lli[i)iillr|.tvinll piln ill nnlnll niiinif| oll 



V 
















>4Ldl jLuJl uLSjJM AJ>iaJ 

** * 

■'*"""' Jj ***** (jA*- (J-**-* 1 ""J*" 5 (Jj-3 ftil I J-4 (jyic I i*ii m <LJLa 

*§_ 4-)l I ( nil ^jj* - "" '**' 0-U>0 I j L*3Jt ' (jyiC. 3 Ju3L*ILa ^jj* - "" '**' (j *a ' "gJl J f i '-^ 1 '^'' J 4_ll I ( nil (Jl Jlt»o J* - "" 1 uJI jj-* 

i^=j^JI oU^JI J[ j-ulj j*>L$j)M j jUuM <*U^I 4- ^ u -j u j Jk*^' "k*^' 




Direction 
of Current 



o-oJ-^ 



- 0) - 







ji\ yu 






: djsd I J SuJtjjJtf t Kjftf I JbdjJ 



Ji!m |MI 




u'jJJ-"/ | 



,1 1/ 







»L>ul 



u»j^-»^ j!j! 




N 






T^ 



'iii 

fi" 
■ Inn 






J 







iUul 



ljlj3jJl 




(JLsJLI 1 Laa La -*- 1 ujla-a a I flj 1 u a ja^a. 



(Y-r)J^=- 



LcjoJaj^i l£JJ Mill (j-a 3jL>.|j 4_aj Ij LaLa (j^-JJ (IY~ V) J^— uJ 



*§_ 4_Lo Lj^IuLoj Mgj-LtJI (_^jL>JI «§_ jJal_Lll (j-C I JljlLijO ^ q" 1 u a (— )l 'jj*^~ 1 jLp ' all, I ' J—C-SJ 



_^LLH1 



r J flJ-flJ jl mmH 4 j-«- LfJj^CJj Mgj-LJl 1 fl-U I <-;-^L»- (jl_3 MjJ Mljll J41U fr-Lqi^ a JL^.LS (_ < MI-WJ (j\ (I Mill ^j L>J I 

( jr lc (j^_c-*3 (jLjjJLlI (jLjLfcj 1*2 Lfcjlj-ia 4Jjl i ii a ajJL) (j-La_L.ll ^ j-*- L-Jj-J-TiJ /yla • "H ' fl-U.1 <___J_2- L<a_LLl 
i=L jLuJI a J mi (jl Lcjj 4__,1 Mill t-jjLac. aL-soV >l ila a 0__>_!l _L_ ajj-rca <_j_a->- <Ljj_iI_i ^ ^~*J ***.' ' all I l_1jj_>_! 
1*2 == -T 1 4_<t_L3 (jj__=____ a J_3-lj <Gj-ui p Lali I « /, m-tlauJLa _Jl__ta _L_ pj-i-aj-o i all! (jl J ojis-lj i all! (__jj_2- 

• (j^~"> <l * o'jj-^ cO -2, J"^ - ^ 3 ^ LP'-'-' 3 ' ^Hl (jJ-=-U *___>jJI Ijufc _L.j 
(jj -=_uVj rjL>JI (Jl ( rt 1 1, 1 (__jjl_>. _---£■ cJj-Sil QJ^~i~ (i_>Y— V) ( Ja=a_t!aJ <J"-a1I *_<__> jJI Jl l__11I J-i-^ LaJ__C.j 
j fl Ltall Ujl i n a *___»jJI I Ji__ _L_ tj'jj^' cO - "- (JJ^^-JJ 4-1 ^'jj-^ <— ><-X^>i-> (jl ' j '^~* 1 ' 4_i_il_a_>. (jr"- *_9^ (_£' -_3Li__ 
Jl _jj-C-s ' all! jj) J_>_! _gj ' "J II J4J-I pr— <-*-" 3 JlcLs (j j La 1 J (rY~ V)(_)-=3-"-» 0"^' <—aiil / ( -<-^J J] J a- ' ' LaJ-Lcj 
K^llaluiJ V 4Jl M5I (..jY «-r)Ja=a-<i 4- x-tia^JI J I J>jJt-tJ 4_(i)L>ol j_l«j 4Jl mJ? icUuJI t^jLac oL>ol )L. o'jJ^' 
4 2 La 1 1. 1 ,j_C ' aiXl ^- jLllII 4 j-«- '"- aia=3X I j|_3 < I j uiij jLllII 4 j->- ^Laj iJLs- 2_ «JljL>JII ialalll (-Laj^j 

^j_^ ( u\\\ (jLa Mjj-uioll jl_JL1 g-L»J3 aji^iLa (jr ic. s-Lbj (jY-V)Ja=a-ilj *-ju3j]\ Jl^L ' alXl (jLa <■ aJyUJll 

«Q==aj^^ <>L>ol ^-ic. t!aiU>o 1 alXl (jl mJI icLuJI <_ijl_ac J-iJs J-^J (Jj*' <jL>oVI (j-oaj i|_ <Q=== -j ^ (Jj-^Ijj 

■ i>jJ 360 4laL==a ajjj *£ul 



. or . 







?■"<"< i nj'q ' _il u<*\t t , njULuLlI (JL>J,I * La S3 4_iic (jj-JI <jii^L-i5jJ,l jjLa Li!j^*_aJLJ r-l"i" < ..Vl j »>><* jjjy Loj_Lc 

U^= ^yfc Ljla^JS UJ?^ -1 !? ( » ) cr^ 5 ^' t^' ^-4^ -iL*^ ( -Ej,) ^Uni^-if (lL!. ^.(J) 4-uL)j^^= £jl3|j ejJ9 L&J 

E b = OZNP/A VOLTS. jJ^tl 4 

N = E b /O.A/ZPo? j^ L^j 

.( O) *^a h,„^— ^- j ( ll^ )^a Ljjia <- < riiLuj 4X.j-.-aJ I (jLa AjjIj 4-«uS A/ZP (jl C--p- J 

4_JLa (— 1 1 La a \t 1 tj 1 u\~\lkX\ (JLa-aJJ L^jIjjJ «.1_<jI r-l"!" i nVl j ila£ <Jli^L- t^sj-a » LaJil <L»_pj (jl L_t3jX. I t^— i 
Jl^JI (jj ^-ij (jl c_tJ>oj ( U) LJ (_xjjjJ,I (jT JLa^M *-j-U1 Jl£». jLiaj ( ll b ) <LuL) j(j^— i 4jl3I.} ajJ3 L^j *-"<r<<nj 
Liiajfj ^J ,„^— »tl 4_jjLij^^=JI 4_sl3| Jill ajJill oJl-A 4-ajJS (j, LaJb 4_j^ i fll ^— r-l'Ti mVI j_ila£. i_slj_Lal (jr -Ul 
(jj^—i '" aJL>- <L. l ^Lh > ^ > ' UJ ^—ij LsJljX. (j-^aJj U = E b + la^-a *• u! <S^ Kp-&\ ^J-^ Ji-iJaLia 

o_p-j I a = U / R a jLpJI (jl^ ^LlILj U = I a R a Jl^^JI (jj^j'^ gTuiiuj <J cJ liLo ( Eb) (jl ju>o 

I J a>, j u ^— 1 £jj ^~*,' (J-3, ) jl— uJI (jl Jlj*_LS aj-Lt-i-^ (ja ^— -"j r-l"!" < nVl j '^><* 4_ajlJLa (jr -& lv3. 4_ajLSJll (jl 
c Jlj 4_ajLLa /_ a ( n~ jLuJI <>U>ijl *|_ rrin i nVl j '^><* *_a (^IjUlu 4_ajLLo *-<-i=J i_ire-i3 4_ajLm aJufc 4J_4J*I<jV 
^j!1 J LiaJ (j^J-*- <Ji!j^*-aJLI Ci^j jJ3o-Iu /. ^— 1 1 »Ja_tJ j 4_pojJJJ 3 j a i -*> ) ijijLSJ,' <>Jui J i ^> aj (jl c_tr»oj 4^aj^>Jl 

(jljjj r >x ^j^ll ^ jl^ (>^aJj Ma = O.Z.Ia / 211 . P/A N.m (jljjjdJ t^=Jl ^>JI 

^U>oV >' ija a ^1 * miLLI) /, 1^-— i ll aj_*Jj >l ija a j_4 j ( IVAy) j- a J-^'— ' ^ j-^jtii ajLSJII ajj«JL_i /- a i nj j-^>-l 

(Shaft Torque ) o'jj^' j>*^- <»j-c. «lJLc jIUj La 3^ I j^^a >ll^ Utj ^ jJI ajjlII jl jL^ia oIjjjlJI 

. jLtAil r >Jl ^ M sh = M a - M v -. 0L3 (M sh ) >jJL <u >jjj 



. or. 



!& till 3jb-$J' 










>w«id! jLuJ! uLSjftA £l$JJ 

tAuSp 

:4H£.j-ui p ^ la *" 

- d U , ,,l a 1 ( llal<JI i_fj v^c^j icjjj/ p J la " .*yTu 

j '^><* *_a ^_II aHJLl cj-uuji 4_aalJLa Jj.l3jj JjjjJa ^j-^- L ^ -^5 /T'" 1 '"' ' u «> ' J '^^ JaJLJs *2_ p^~" LSelLlI "~ 1 

.icj_uiJI p_Ja_(J 4_ajlJLo 4_jjie_<_uj 4-4jl 'j j^" 1 ll ajJtJiJl *§_ I Jul3 i.m n" 'LSjjJaJI <jjufcj yu <"< i nVI 

0jufcj ^IjjJI <_lLLi3l '**'' flj a *_a ^jljjJLl ojjjlLo 4_ajLia (Jjj-^jj JjjjJa £^C 4-jjJuJl jLp ^- p*^"" 1 SelLll - Y 



a ,n J .^ > 




(r- r)j^i 



- oi - 



!& till 3jb-$J' 










( J-<^>JI jLp ) gpuX\ jLp cnj £a!M-*-JI oj- 



^=: 



t^ljlJI Lilj^tA (j^aljj*. 



j.^ij | f 4J=j^»J [ 




£-**' J^H 



(t-nJ^- 



.(JJ3 I -^^— i Jyj^J Lr* 3 *^' J^P -^l) ' l ^^~"' (_r" ilc.j_tj _ Y 



t^jl tt" ("(!{< lLUJ tj^aj 



i^= 



-..hh^ 3 U'JJ 



jJI sJu 



f^ 



- \ 



f^ysjjLjj A (j^>- (J-* 3 *- UJ^- 1 **- 1 'jl9^ f*^- ( -r xr> '^ <-^UJl!j (J-4->.}Ul JlIc 4 r rrtU icj-tJI 4lklj_<-u /- La scjj - V 
.4_aJj i.,n n"j icj-tJl JujJla I j » La 9 jj^ 3 L3^>- jjj dill 4 La • ul aj (_dj^>J,l I Jufc (Jj^j>iJ jj^o V I n^~ l ' aXlil 

t^jl^jjJI LfJjJCja 4^3jj>. q u^jlC 
: L*jfc (j-GJLj-Laj 4^aj^>J I (j ..^— ■ »" 

— + 









1 u-^" J^ ^i\^ jjj^^ 



(o-dJ^l, 



_ 00 _ 



!& till 3jb-$J' 










.(,jilJjVl - JL^Luall " |»[pll) Jla ^ <j^-» II j-^JI t^VT 4- J " *"" "J " ^ 
*_a »j /"*^— ■ tl <JliLaJul V Ic j j '» L<aJl * La-Si, I <Jlil j / . >l U3VI CjLala (Jj^sjj C-^p- ^jl^Hil jJjjj <_t_L^==_p (JlLa 




^_J1 



o-oj^ 



".(^VL^a (_£jljjJI LfJjjx^o <Ulj_<-u fft^Ja '"' ^j^— ■ i ' 
.^gjljjJI '**'' aj a *_a ^JI^ILJLi aj-JLLo <LajlJLo (J_u*3^j JjjjJa £^d ( . ll Lxfl j(l jLp <4r p^-" 1 selul 3 La i ul aj - ^ 

. TtTuJ.1 JjaJLis ^_ p^~" LSeli II 4 La i ul aj ~ T 



_ on _ 



!& till 3jb-$J' 










tliol^IlltJjJM j*l^ 



(\>Jl 




^Uljl 



(v-r)J^ 



fi * * 

.(Jj^j>JI jLp-J Lu-ul_La uljjj Laj-^- ry *^ *„' - < 

j2>c <tL-*r»o ^j^"" 1 1 ' til! jj (J-c->- OJ^ 1 - 1 ^ 'J* '"'" *-* '*"■ (jr-*- 3 * - ''^M.'^^t "VI «CLcj_<-u ^JulIj V l£Jj^>JlI - 1 

: t£j t^U 1 d jjm J Uauu ( 

• lij^l ^J* 9 <^J^ J*^* 

:J^\^= ^IjjJI tiJj-sex i^=j^ 0^=^ 4- L*^= cdJi (<uj 

' . il l^«V I dil aj a «§_ jLpJI <5L>ol CjLu *_a py-liU jLp <?L>ol ^j -^— 1 » ) - ) 

■ gTiiU iliLaLa £_ jLlxJI <?L>ol tliLjJJ <— lliaJaVl iliLala '£— jLuJI <jL>ol j -^— ♦; - Y 



- ©V - 











_>Ji yu 







fl 




,11*3^1 jl- 



ri,^^^ J^ 



(A- r)j^=^ 

l_L^=j_a L^ajjta /- a< u yeZLlXi f-a aj-tHiLLa ,—1! all I '"" flJ a cJLuaj I jLa ?-<-U' *-a ,_J| aZLlu Jj-ajj (JIjI /-Jl alii 



^ji^jJlj'.l^sl .-.l .il . 



*~ j ■ ir^l rt ■ " ■ * LdUj^ 




^..kVSl ^.L^i., 



i- j j-.p T I p ' " ■* * A_a m. 




jj 



J^ 1 * 



'^ ^ j™ 



0-r)J^ 



_ «A 



!& till 3jb-$J' 









t^^VL^a <_i^aj_tl LfJj^>J,l <LCj_<-u r»oLa '"' (CJJ 

.(_£jl^jj| '"'' aj a *_a ^IjUJLi aj-JlLo 4_ajlJLa JjjjJa /^C - ^ 

.ajjLSJI *|_ jLaAIl L^j^ui Jj^~* 1 J p^-i-Lt' *-a ^JI^ILJLi aj_JiILa 4_ajlJLa JjjjJa (*^C. - Y 



<\W» 




:l_ajfc jrytjj (Jl 

.^jljliJI cjLaU iy i njULLm (JUkI.1 I j La ^^IiLlJI (- 1 njULuLll (JL>Jll jlcLuj o_po ^IjlJl cjLALo Jj-^^j «La3j 

.4_l!Lc kcj-uj <JlilJ - Y .4_a_t2JI i La i uaj a O'JJ-^ r^j-^ - *^ - ^ 

:4-alb>'V*i ( ill 
.^-jljJLl J ' - ' I ' -t 1 La 1 1 aj'-ij (_p-a <L*_i2Jj_a <Jl)LCj_<-u C-J tajj (jJ-H <JllVL>JI *§_ a JlJt" i uJ 

.(_£jljjj| '"'I flit, ^ unULim (JL>J,I I j '<* j^iiLlJI ^ unULim (JL>J,I >l ijaj Ca>J ^IjlJI <Jl)Lila Jo^jJ 4_i3j 



_ M _ 













.Luyu ~Al>& <Qsij^ ~ Y 



:<Lal Jiiej i ill 




(^jl^lil cjLaLa jL^j w |-- ig *^ ■ 




£^' jLu 




• + 



ojEzztj^aJli tai ^jA^iLC i^4-^ 



>JJ>. J"^— C IL. L*^= dl! j *UJ 






_ 1 . _ 









liLfiljjulJUWJuVi 




4_JsLLa (Jl Jji u,"itl y-Llaxj-t-C 2 Jjl LajJl <j-« «t-fl| SJ-^aljJI i-uLj^^JI £al LaJI Jj^elu ^^— j >JI i^-iL) j»>2j 

■* La i ul aj (J_SjJl ^j— ° d ' '" ' n <5Jl- 4 Jl_Lc Jjj Mit"ill (J_i^ik 4-^^J ' 4_t*sL>JI 4Jj1_<-u^j 4lklj_<-u (_ - 1 ul^ajj (_l!j_^>J,t 
<jJljjJJ1! 1 La ^*<* (Jjt ("1"!' ^JIJlJ Jilc <-dj^>J,l aj'-ij 'k5a <CLft^a ^-^P"- 4_^=j^>Jl ^$ _i I— J L^J (J-«-*J <U^L». '~'\3 J j*** ' 

' " ' I ^~* ) **■ ' I m-« p 9-ul IJl& /— LaJLJa Li!>r»JLI i_2|Jl>J /_2JL>J| (Jj/vUjI * « \ J> i<a II (JjjvUjI Jjj i ii«"< 1 2 ■} j j **- ia j 1 * < aa 



t^jl u* 



l , JuLi 










t^l J^ 



*Si» (rto^l ^ 5jls y| ^ ^j^^ sUlj j 



4^=Jtl *lj^Vl ^-L^jlJ ( l_kLaJI ) i^aj^JI (^jLJ ^LLal ( \ Y-r ) (dj J^=u 



-*\\ - 









liLfiljjulJUWJuVi 



4_^3J^>J| (^ Ju a Lkiil A I IM tjJI «.lj^»- VI A j<; frl Tt-uJsjIu AJ-Sj <_2jJ-uJ 

^l-U t tl ,_, j^y-tl Ja ^N' 1 ( \ i-T ' W-Y ) J^ uJI Ml jt^;tl jj 2^ ,,wUI;;tUj all SU ■ ..1j^ J tj 

t 4_Lq-t-i 4_al_iJ3 J a-^=aj ^j^>-l <J1)LJ^^=laj pl_j>-j1 (_£1-JJ ^ Al a £^3 £jj ^""***',' L^^' (j ' "J '* "JU j^~* T"'"'^i '* 
(Jj_t^sjJ (j >m ^j r I j A a ^— ■ (J_3-*J Liiajlj 4_3|ju>JI (j-uj-J *— « (jj mi*" It 4_^aj^>JI (^Jl_i (j-uj-J *-3Jlj f»J-<2J C.._p> 




LulIjJJI 4-T^L) i^aj^JI (^jLl! AjielcJLl ^ uijt->LLLa J^4^=JI r lilt, I J^=3 mi 7^=JJ ( \ f-f ) (4^J J 



^-.mi 



2 3 4 5 




10 9 8 

LuiljjJI 4-JVL) 4_^=>j^»JI (^jLJ ajLTeTn-u-U 



. It - 









liLfiljjulJUUJuVi 




'»»,♦».< •»»!«♦. 



(4J>yi ) ^nW.tl fcljj .Y 



( Sj^JI SjljjJI ) ir,\^\\ 



.£ 

.0 
.1 

.V 




LuiljjJI aJVL aJLscTli.u.U ^^— j >JI (^jLl! i-LaLa^l ajLuiJl icj^jJta jj^s U^. 7t-t^=JJ ( ^ 0— V ) rftJSj J<^— uJ| 



- \r - 









liLfiljjulJUWJuVi 







i^=j^>JI (^jL (jj/j3 jJalj Li!j^>J,l ial Jls- jJal (>U iJjLHI <j\jj ( H~ V ) rdj J^=lAJI 




i^=j^JI (^jLi oujj jjLl^fj tiJj^J.1 XsS j^. jjLl^? jjlc £ru iJjLHI (j^-Lj ( w— r ) ^j J^=lAJI 



. 1£ - 









liLfiljjulJUWJuVi 




L y*j[2]\ f.\ Lag - ) 

^Lul JaJLtJa (jLaj dt-u-fl £ 

^IjU ( nl jjLaj - 

<-iUI i^Lj - V 




( ' hLuA\ ) l^j^- L^-^LJ AjielcaXI (jiajUU fr I U« ( \ fr-f ) J^ J^=lAJ1 



_ M> _ 









liLfiljjulJUWJuVi 








^11 LulljjJl 4-lVLl i^3j^>Jl sJL! flj_l^>0 i»-U- ?=-^JJ ( \\—f ) f«^J J^ Mill 

(JLC )Lp (J-S-u aJltt" i 11 1,1 (J ' aj aJJ ) u ^— 1 x-La^a <La»l 1 u a 




^1 4_i£.ljjJl 4JVL1 -y-\ y^ a aJ jj-w > i>-L>. 7t_iijj ( Y ,— Y* ) (*^J J^"" 1 "■ 



_ 11 - 









liLfiljjulJUUJuVi 




rc-t^jil ('uSpJl i_llu> (jJtJ i^=j^»Jl (^jLl! 4_jJL^1 jJI «-lj^Vl ( Y \-r ) *J3j J^ Mill 7^5JJ 




i^=j^»JI (^jLJ 2_jJL=»I jJI *lj^Vl ^=jj ( n-r )(dj J^-iM.tl 

rlln ( ii ill j • '■*?• 

rim i nVl j '^><* dll aJ a 

( x_*j>J,1 ) JljP^jUjI j <^ir 

4_u_uil ill I aJ a 4_) Jl>- I 

4-u-ll11 ill I aJ a 

(jij^aJl 



- ) 

- Y 

- r 

- £ 

- 

- ~\ 

- V 

- A 



- IV - 







4_JLc *_<J?jj j^VI i_2j_LaJlj '"«! -i — Atl 4_Ac ' -'^— j" (_£ JJI ( *_aj>J,l ) jL-p*_aIl!l j »>><* «L3ljJal Jl^I '£— *-t^=JJ 

**»'"» ' <JiiVL>J,l (j^_i j^LuJl 4j*_uj jjJyj 4^3j^>JI (^jLi (j-u_p 

( l t A21\ ) ^LllL^V! j^ii (Y 

(_£jL?ta _}jj_jj t y-<_Ll 1 '"'' al a Cc-uTll! jL?ta ( jr lc (_£j-lr>oj ' j «^>» ) m_C 4_Jjjj«-a JljJu>J| ^j-a i3^^J 0-° L -^'-y 
.(jlaj^l (]^C LJjjCj (j^LJSjJLJ a jL>JI i—SljJa^M (j^a I alll 4jL*r>J <Jl)Lalll ( .-^'^~'j~ (J-^3 (J^ 5 ^ lSUlW P?-"-^' 

r-iiTi i iiVl j lac '**'■ al * (T 

(—1 a I La 1 , 1 /- ( njt^iLLt-U (JL^>J.I JljJ^Hj f^J-23 iJjjjiXI j_tC (jj/L*_iJl jjjo (j I ■ i ta a j lL!^L<jjI ^j-a (J^-l' '"'' al a lJjJGj 

(_y ( iijULLt-ajj^^jJI ^-Lulll (J^L»- (j- J^ 1 ' <jr^^ J ->4^ 3L ^' J^P-^' * ' "Ij.* ( '.'^^ ) TtI" m ( nVI j '^><* ^j'-^ 

( *_aj>Jll ) JLp>^l!l j<^»r (i 
(_^j LJ9 isJ I (Jj_«ja < ^j i"it~ <j'~~~ ' '**' ' ' J* a f-*^*-*-* Sj a i ia ' LLaJt-LO ■ " 2 1 3> (j-A- 1 4lL£La ^jj/ L*_u I A-a * Ll3 ^j-a ' - ^~"m"" 

.(j-aLi- (JjLc 4 La i ul 9-1 I j '^» ' (j-^- 
4-llTJI -1 uax,f (0 
( - J _a <_)LLaJ3^M » i i ^" j ^ (.njt->Lim JL?e.a-U a.aj-i.u.11 4-laJllII '"'I aiaj ( dilj-Stil ) 4-i_iu-ila Lii-l I i _il UaVI ^^ 

■j-Lal ( ii a .a La i ul aj i al i oJl J^"" u j ' (— iLa.aj| Ct-ilbj « 4_!j)^*-a £jj^~ '"j JljJlt»JI (jjjL9j 
J^~~ '^ 1 1 ' 4Tli7lI I ' ■ '■ La£ i\ (jyic <Jl)Lalll c_t^3jjjj jjj/Ls-LJI jj-a tlajlj-<Iu J^— ■ "■ (jylc 4-j-lZLJI dll al a * i i ^>~j 

( uU^Jl )j2jiJI (1 

<_tJ>iJj 4_t^sL>- <J1iLjLj ^ La i ul aj ( c_< LaJI ) r-l"'" i nVI a •'■"■<- ( _ 3 -lc i . - *^— *j~J ^ *' jj j^ -1 11 J'-p-JI (J^~ La .5-'j f^J - ^ 
" J-X) ' ' ^ c - wJI^ '**« ' "lj I j**' a N ' " (j-a JL^aQlJ j^>-V cr*- 3 ' O-a (_>"J-^I Sjl*- (j-*- '— a-ttt^aJI 



_ IA 









liLfiljjulJUWJuVi 




jj!>JI JmoJI 



:aSjjJI^Lj^u*^L^k^u^iajj^iJI 



LiSj^so (JU>J,I <>U>ol *_a I JljoulLo (jl ^~'J /, cujIaLLLa (JL?ta *§_ /— il 'j^" jLllu (J_aL>- (J_t^3j_a x_*Jsj I jl 

.JL>J.lj Jj^sjII (j-* 3 OJ^~ ' U ^jiuiXI (jyic (_£.ij-*£. <jL>«jI £_ Jj^jJ.1 

'/'!>"" lAh-^-tl ( .IUqiVIj j'o\ r," 2 j.l .y.tl (_)UaJa'^| jf- \ 

^ . „jUl «j Aj^p j*^-" 1 (JL*-« 4-J^>. LiiJj 4JL3 (Jj^sjjO i§_ (^Lij^^a jLp JJJ-* 3 Ji-tC 4-J' - T 
I J_& f-^-i (jj-^- (J-**-* 4 -^ 3 J- : *" PJ-'-y 4ji^ (_? ( iijt^iLLt-a (JL^ 3 4-Sla-La jLp (J-*r»o Jj-ajjo » La £j LoJlIc 4J| - V 
I J_& (J^Li> jUp-^ JJ^J—a tf*-*"- 1 ! iy^- (J-^J-M 4 -^ = J- 3 ' ^L>«->l jL - a -*-*ii (J'-^?' - ^ 4_Jila_Lo 7TjL»- jJ-t^sjJll 



x4 <H 





^ j o i tali 1 1 4Jj_Laj tcjJsjj ( Y Y— Y* ) (C^J J^—i ("ill 



_ W _ 







jl_u I jj'a j i ' (_£JljJ_». c-cla i_Ja_*- 4 a j a I a 4_u_uL>_) (__1}L__iT <-_]Ll_- ( Y Y~ V ) r«--j (j- 1 ^^~* "'^ ' 7---->_a-o j--> La_=_jj 
LoJl___.j « ( (^yjjjjs-j ^La-jj ) £j\ • La 3 (_£ j m iMt^Lit-a 4_il__4J •»■ j i ^>jj ^ , "jt-^i '« ajjj j-— -1 (JL^a PJ-'-'ii <_?->'- 1 J"4--- 3 

J-_j i u ' 4__=_>j_». ^£_sL) <_----. (J ' -- *-'' tjljjJaJ (JjL^ JJ^*-^ <_?--- Ll___a <— iiSJl I Jufc ;jj"~" '„' 
L^-iii j_4J LsJuLcj -_a£=lL__ (____>L_J (JJS (jj ^— JJ -_tf_ljjJl -JVL) ^^— j >JI (^jLj -I-. ^LaJJelLcaXI -_L)L_J1 (— ll UaVlj 
/- L-JtJ L_«-d ^IjJLo jl 1 11 a _L. j— 4-1 4__=_>j_>_n ^£_s__) _L. jLuJlj ^ , ,,^iUl )» Ajj j^— ■ JL^ta p^-i-b ,__)! 'j^ J'rP 

.-_i__ljjJl -JV1 (_i!j_^a fijl-i"^ 4_^Lj_>_) La jjfc j 1j_o_=- LuIjjJi Laj-C- 
:-_pVl JjsIjaJI <__!__ *^=ij >-ll _£-iL> ajJ-3 JlaIajj 
r-b-u-i-uVl j »>><* c_-L_J _)J_c - ) 

4-_._.lL_L<.U1 ' ■jLLaJa'SM jjlc - Y 
___L___a>U %__=_U c_.L_JLU Jjj_> - i 

(j- 1 ; la fl (j\ 1 <?L-Lt_(Jjjj ( YY— V ) (<s— 3j (J-= "-I I 4r I 0*""- (Jj-L^i "-"-a (J -- ^ 3 "* C3 ^ J ^J- IJ-1—-M t->J— -* 

j__»- 2(1 «.j__>Jlj jl ( nj 11 (Jl «-_3__b (_}___- ji.1 (j-^ *j-^ tj' ^ LJ ?*- 1 ' (J-'-^J-lLl (^Llj^^a J'tH J"*J ^tP^ 1 0^ J ' "Jt^ l-L t -a 
j-->-s (_)____ jJ,l j^J-j Lj*.lj.ijl J__-.lj j-)-^ L-a-J ^LlLIlj (ji-L- "-—- >l ♦"1.1 ^Ljo-lll (JUL.. J-—- i__3j (j^-*^' (_yj e - :e -y 

.(JL>J,lj jl-pit aJ-__i *-<s (J___>jJ,l (_----• j^p _y~^' (_g_j-2-tl f-_-*^- 1- 1 ( iiLcuj jl ( njll 



- v. - 









liLfiljjulJUUJuVi 








is! Jl>JI «l^i (jj Mitltl f*J^c- ^-^j 4- i^=j^><il c$-iLJ ^UjU-V"!! (<u-ujJ1 tcjJsjj ( Yr— r ) (cJ3j J^— i Mitl 
jJa (jIjVl s jL^yi 4- S-jjL^^aJI jo^j-^ i f l" <.iljj j-llj o-aj ( Yr-r > ^Jsj J^-> uJl ,J\ j kitl J}U* o-a 

( Yr-r ) (cij J ^a M.ll ^ £-t±ji\ <^yi\ <_^-u^ 



4-UlljjJl 4.1V1 Liljjx^a J j t mi" 7-LLla ~ ) 

l5- '*" ***'!' , J N ' - JJ """'^ (^ ' "_ '* A JjJ j^~* 7*'"'^ " - Y 

(3 J mi till frlj^ i-jLj^o (_gL - V 

(^Llj^^aJl jLp-11 (J-ia^5jI<J (JL>J,1 <Jl)L±La - 1 

( 2JMf-M ) <-dj^*Jll ial Jirv uyMj3 x_a i^=j^Jl ^jL ^yjl ^■i.tj pljj - 

( V,1^11 )^UH - 1 

i^=j^Jl (^jLi oujj ~ V 

ijjLLaJl - A 

( c_JLSJl ) ^Lm^Vl j_^ - <\ 



. v^ . 









liLfiljjulJUWJuVi 




y-1 "<it,l (Jj_*^5jj 4_LaJL) ^J\ (Q_j 4_jjLLa_L!l jj_ a OU 4_LaJiiJI ^Jl jL_pJI (_£j uij (Jit <"i2l y-l 1oj4 (Jj-j-ajj J— lC 

(J_«jij i fl-U.1 *|_ /- uijIal-LLa (JL?ta tcJUjj aj^l JlJI J -y^— '"j y-LLaXI i—kLo j_tC jLpJl (_£j-<-uJ tiiljuj /- uijlal LJJ.I 

4_L>-ji,l 4 Mij^aJI ^1 joJi 4_^=j^>JI ^£-}Li dll aJ a ^Jl (^yjLij^^aJI jLp-H lQ ' "j'^J >J uaj VI /J} La a ) (Jjo^sjj r*JJ_J 
(JL?ta prJUj fljjljjl (J I -y^— >l 'j ((^I^IlJl (jyic (J-u^sjUil IJlA £jj ^~* JJ 4_l!LuiJ| 4_<ij_i]| ,JJ (Jli^ij-ajJ,' j_tC 4_Laj 

.4^=j^>JI (^jLl £- jljJi-!l j uajJI 2jl.il ^ykl J-a-*J ^ unULlLa 
^1 4_uIjjJlJ| ^ ^~'J *** J I (J^— '-^J^ (ftH-J ' a ^f—* m ^— I ^ ( ' flJ i aj| ) ^ ^~*J *** J ' L$-^l— ' «j'-^i tj -^"" ' t* -1 "-^-^ ! J 

fljj f*J-2jJ ( 7-Lliil pL^jl l^W ) L^W^' 'k* '^ J^= *-3Jl!I fljj < -r 1 '- JL ^ Cr^- (.j '-"J^Lim 7-Llii,l J-a-*J 
) (Jj-u-lII (_>«J-J *-3J_) f*J-Sj (_£J-M (jiajLSJI *_3Ju 4JiL>JI AJ-Sjj 4_aLal J) J Mit*itl 4Jil». *-3Ju ( 4-J}LJI ) *_3Jl!I 
(cILjj c-x—I^J (jr -l-C 4 ^~~'j *- l 1 ^£-il—J 4_jjoLo^I 4_Cj-aJ>J.I ljIj^cTuj « 4_al Ju>JI (j-uj-J 4r (3 J "i*"'^ ( ajl-i^l (_yj-J 

.A^l JLsJI *^a (JjjSdlxJI (Jaljil *-?4pJ ^f^-'jj^' H*!&\ ^J-^ 2j|jVI CjjLreli^ (J-lAaIJI 




<Lkl ju>j| *_a 3 J Mi*~tl f-*-*=J 4r i^=J^>^l i^-iLj-J <JT ia-LLaieIL!l *s-<-ujJI tcjJsjj ( Y £ — \" ) rftJ3j J^~* "'^ 



- VY - 









liLfiljjulJUWJuVi 




aJuljj (_^Ll!| j_uG Cat»o /- mjlal LJJ.I y-rirtt,' aJlSHj LaJ_Lcj Li!j^>J,l <L3|Jl>. SyC (jajJLdl (j-uj-J J) J '"' *" J '^ 



- vr_ 




■tviffl() lli[i)iillr|.tvinll piln ill nnlnll niiinif| oll 



Vb^tuVVUb^S 



oJ^I 



Jjr>tt 






liUfiljjuldUMjuVi 




jLpJI a J miJ ( C-JjAJI ) Jl^j>J| tjLS joJi O-^J < <J1) LC j—uil I 0j_& ^j u-flJ ' Liiajl jjfc jj Jlj C.._p> aj-iiLLo <JliLCj_uiJ 
^LlJ j ( (nil «.1_<jI <— ijja- (11U jLuJI 4_x*^a jjl < tiUj ^1 <_2LtIajj < J l> <a"< < u L) j-l<Tu a jJjUJtl ajJlSJIj ( j-u-aVI ) 
jj-jo jq^.jJLi < LuLj ' ) j**- JlJjJ,' /- La 5tJ jjl t_t^»o I j_lj < aj-iilLa 4JjLLa_JI ^ysr 1*1 4-JL>. (jl pj < IjL^J «t-tC ' "*~J 

' . - ^"—■j"' ) 4_JL$jl]| <5j_& p j La " ( jr lc (J-«-*J (ft^-La " 4-g.j-q^e^J <J1)I JlJjJU -ijj-J , -^-J>- 1 -J ' l -^> r,, -^' OUJ-^ ^-J-"' J-*-*-^ 
Cc^jJ I *L. 4_j j LLa_J I ^ysr i"ij Jl^j>J I p Lali i * j L_u Jl-jJjJ JlJ ji, I f-J-Lali 1 uJ (jr-J^ ( 4-^> J L»- i-lAa j I JlJ jJ, I J^ I J 

(jj—JI ^ ^^~ , ^'^^ : ~'j^ iLJaLLaJI (J_jjjtlu aj_ Sj jlJjJLIj .(JjJL_iIuJI <_2jj_La i_2^in^l jj— * c^j— J' cj ^ "-.' niLUl 

Li!j^>J,l o'jj-^ Jl -^- *4jJ ' La j 1 1 ijyze-uj . Y 
:( ^ — i ) jcJ3j (jyiLlJI (J^~> '"'^ 4 * j: *-*"^3^ i-* 3 li-i-Aj ^|J-».VI (j-a IjJlc (_£jI<j*ILJ <J1iIjJjJ,I ^ 1 s>~ j 




jjjj^ij ^jj^-itl j^loLlslII 7e_LojJ ( ^ — £ ) ^J3j J^-i Mit 



- Vi - 



Jjr>tt 



ji\ yu 







( Y — i) J^"" 1 ui £— (j-Lj-tL^a 3 Jlj>-Ij 4_aJ ( jr lc (_£jJir»o (_ fl-La Jl>. |j ^ uliull jLu-J' jJj-a (J-«-C 4JjJisj tc-uJs^ILJ 

(jj ^— i j LajL_Lc ^ot^r <La_iJ3 (Jj J-i^ (jl (Jl <LuL)j^^=3lJI 4jlsI jJI (_£jjill 4-a_iJ3 -^j-^ ' ^Ul o'jJ J jL> a"" "I 
^ I J i^i" (jr-^ ' ^ HI o'jJ J jlj <>" '"I f— « 3 oj^tl (J-23 p-J <(JLj>J,I <jLj>oI ( jr lc (_$Jij-aJL!l <jLj>oVI £— i_fl_UI 



a LtalJl (j'jj-^ j!j <a" i "I *— « ^— u-a-tJ I 0j_<fc jj ■ i — '""j (JUsJll i loa La •*- 1 Ljj'jjo i a_lXI £jj ^~*,' '- aJ ' r ' j-^aJI 




- Vo_ 



Jjr>tt 







<U£!jju!i*4JuV! 



+ 



3. 

ivy 




|_ £,_jjt^~£j 



m* f^jj 



jlIjJ.1 J^£. 4j>^J ^-^»jj ( ^ — i ) f«\) J^ mi 



(jVj <5Lj>oVIj ^ »xaJl ^-j-iAlLa (_£l IjJp—a IjLu 4_p> j L>J 1 ajjl J_!l *|_ pr" u i n U jLpJI (j| Jjj i u La_a -" i aajj 
' kU I iL-jJa jjjj-ajj (Cjj til! J jJj^aJj . j a" i ii a j Lp ^ I -i-^p-l I J LuJ I I Jufc (Jjjjso t_^*«J I J-J ^ a" < u a j Lp ( _ia 1 La 1 1 

( + ) s-^->a L*jIj ( Y ) *_3j oLij-oJI jj_a ?:jL>J1 jLp^' o' Jl ^ ' rtUI obi J t*J ( *~* ) J^ m' 4- L*^= 

*§_ I a-^=a ^LsoVI Jl^jjQ jLu ^jyic I Ll Ltaa> Ju3 ;jj^~ ' ' I J-^-iJ t_JL-u Lajl-i ( ^ ) rcJ3j <5Lij-flJI (j-a r-jL>JI jLuJIj 
^j_a Vjt_l '"'' flj a a JlC a JlJt" i n < GLu j «^-i1 jLuJI ^-a-L3 (Jj«j>Jj . 2j_<JlLo jLu-J' ^-Q-lS (J-kaJ La-Lu ( — £ ) J^— ■ "■ 



. vi. 



Jjr>tt 












(+) 

DIRECTION 

(-) 

DIRECTION 



( + ) 
DIRECTION 

(-) 
DIRECTION 




L 



-DC 



^jpJ.1 jLull Jj^>«j oi ax. j-^jj ( i—i ) (<y3j J- 



*~*< m 



( + ) 

DIRECTION 

{-) 
DIRECTION 



PULSATING 



/^YYYY^ 



jLfuj-oJI ^j^ prj^*^' J4i-^' ^"^J^ ( * — ^ ) (*^J l)^ Dl ^ 



. w . 



Jjr>tt 






<U£!jju!i*4JuV! 




7pijJI jLpJ' Jalaiea Tctiajj ( \— £ ) a3j J^— "■ 



- VA 



Jjr>tt 










*. (jr jfc f 'jjj Aj^O (Jl (JL>Jll <JliLflJJ, (Jjj-ajj 4j2jj_LaJ Lt-tJ j a" i .it' jLuJI <JlilJuj-a p i u 2 '**' 

(J I jj ^ a" i n a j Lu Jl! jji ♦$♦ 

j I jj j a" i n a j Lu jJ jjo ♦$♦ 

' - ^~* 1 ) " > a" ' " a jLp Jua^*J» 

^IjoJI j.aTtmU jLuJI Juj-a Vjl 

j_4 iuJutHJl jLu 75-lj^ijJ ( V— t ) J^— ■ "■ *§_ I <\ £ — i y|" i" I nVI j '^^* *_a (^I^IlJLi (JL>Jll '"'' aJ a (J-u-ajj (db 

(^IjJlJI '"'' aJ i ' <Jlil jJji,' (j-* 5 P9-"' Lj_A £— (JLr»Jll '"'' aJ a /- a i n~j rl" <"< i nVI jj^c jLu jl (_Uu>JI jLu ,j u-a ' 

. j a" i n a jLp J-Jji, (_£jL^I<JI i—l I flj i ' Cuj^JS La Li] (_Lji3 CjLdJ JJlCj _ ' ' " ' J '.'^~* ,* * q 4^>.l i u a CjIJ /j-^3 

4_iLa-*JI al_ir»JI *|_ Juji,! I jufc aI JiielL-ulj <Culu Jl£». ^Jl r-LL>u L$J^ CjLjLLajJI jja- mi *§_ ^IjILJI Juj-a •»■ 1 1 -*>j 

. ^jjs^^I j a" i n 11 jLpJI CjI jJj-cj iJjLiLo jj-iis 



cJLHuUL 



JU^ytii>! 




^IjlIL <JL>JU CjLala jJjj^sjj TtxbjJ ( V— £ ) ^J3j J 1 ^ nitl 



- V* - 



Jjr>tt 










(_gjlj!l!l j a"mU jLqJI jlI^o : LuLj 

r-l'i" mVI j_iia£. *_a (_£jlj_l!l ^ \c ^1 LtalLa (JL>Jtl <JliLala jj ^— " ( A— i ) J^— ui £- UV^' L^j'j-^' J^j-a iL. 
. jJ-l3 (j-° *— 'J-^ 3 ^ Lr^' (jr^'j-^' ' ^ ^ ' 4-JjL<La *J "^— ■ <JliLi] JJlCJ 3j-l<.(^> * La 2 " <L>.1 < a a Cj\ j (j^Aj 
tcJL^sjj i (J_L*^eI(Jl J_t£. 1 j i ( ii <i (J-2jj m ^-— I 1 ' La jj_^=I Q& ^~*„' 4-^>-j" <i 1 1 ajjl jJI 4-JLs. *|_ pr" m < aX\ Jl^j>JIj 



j\jl'OL>L 




d^Ji/l 



(_$jljlllj JL>dl cjLaLs Jjj^jjj ( A— £ ) ^J9j J^-i mi 



_ A. _ 



Jjr>tt 













cJP&til*** 



t(^—ijX\ JL>JLl (Jri^JJ J-^J^ ( ^ — ^ ) (*\) J^~* "^ 



-M - 







: aJjL^ta 
.y-y\-u2l\^ ' . 'J^~^"'^'j tiLiJl ^1 j i "j AJjLi^ilLalj (jjj-Jl <UijjL>.j (<sj3tr»Jl aj.Lt.c£» LJJ^~" '**' o' - ^ 

A^fcJjJ 4Jlj L«^= < AibJir»JI 4-j^.ljjJI <JliWL Sj-Lt^aJI aj^>*>U a JljIJJUI LuLj^^JI <— )Lllall,l i#jL>J, tilljj 
(JjJLliJ <Jl)LJ3jl jjjo J-"^= 4r (J-^ ^4^3-^' *J^ O^ l?1' " '^ ^-'jj - ^ <-liVVI Li!j^>o kcj-uu siia-ij aLsOjVI 

aj JljSj 4_u^=_pj 4_^=l3 ^jj ■ "j 't-Jjj 3 A-^j 4_»re->- j » 1 -^ 1 j • »" 1 1 jLpJI JlJjji «j ^— .'a (Jlil mi < <_)Lu-u VI <jJ-J 
(jV tilJjj j <a" ( 11 U jLuJ' J-JjjU iijlJLo 4_l!L*JI <J1)LCj.-cuJI JJlC £jsr 1 n" Vj 4_U^Jj^=iJI (jlijjill jJ^aLl! JjJ (jJ-Il 

Jj-^.jJ tiUjj 4_JL*JI Cj Lc j_uiJ Li Jl>-jJ,I 7cj'j_<1j <j-u La-l3 <Jli I j I j-uj j-ifl C-)Jir>o 4JL3 ^ <a"< 1 lit,' jLp-Jl <J1iIJlIj-<5 *§_j 
(jr ic x-jJsjj 4_U£jj^=JI (jlij^aJI {jz JJ_pJ,l jLuJI jJjjO *|_ ljufc CjJlt»o V Lq-Lu « tc_sIj_i1iJI <j-u Lq-ik <Jl)LC.Ij^ 

. jLp-Jl Jl-P'JJ iSjjJa «|_ c JJpJLlj j_*ILjJ,I jLp-Jl ^jJj-a (j-u La^lS (jr <jjLjj^l i_2^ilo>Vlj 
x_Li^aja < JvGCtlllCrS jLuJI (JliLaa^a ^j-* 4X. a-q-Jca (jjjjja ^j^- > <a~ ' " U jLuJI <Jlll Juajs S— jLuJI Juj^-aj aHj a 

jj^u^.1 ,.,tij ajjjuVI j f^Laj^Jl j ^.jj ,J,,i!l jia ( semi — conductors ) aL^^ 4j_£, jlj_a ^ 

jjjj Jlj>*Ij <?U>ol «§_ (^^j^^dJI jLp-II jl J_al (jr-ic <J1)L ajLSJLl ^J_4 (J_«-*jj . (jj^~~ ijl-i-uJI j-4 Ubj (j mi I (jl VI « 
Li!j^«^a (JjJt mi" «. J_ J i-jjUa-iJl jLp a JlJt" i nj (Jjjt mi"!' (*g Ju LfJjjx^a (j| 1 ^ - ;'^~' (3. 1 '" La-i3 Ci.q-L<j JlSJj « jj>-V' 

. L^ijj-iaj (jyic (J^jlj^ SjjI La-JI jLp Jjt m"i II (^jLi 1 ^11^" 1 njj . ( _ r l^l jJI (JI^IL^VI 
•jJI ^'^1 ^— 1 1 r ' 'j j ^~ l 1 1 J^JJJ 4JjLLa_iJI (j^e mi J-JJiJ ^j^ 1 *" ""' ^L^J (jl ( ^J^"" 1 (Q-LtTiJ i_2_ajjj aji3*_aj| <>Jui «|_a 
L^jLIijj jj^ 1 *- 1 ^' (* ' ' ^ ' ^v^J**' < — J ' J fl ' " a (jA*- <— ^> J '-" <— 2j-"J ' 4_Lc|^^_I| 4JVL1 4-ijl 'j j^" -1 ll 



<Jlll JL3>< 



_ AY _ 







4-Cj-<-u (_33^ ^g-j i <m 4_i£.ljjJI 4.JVI LfJjj^a JjJy LaJii^. AJjLLajJI 7j.sr & tj LuLij^^=JI 2Lj£.ljjJI 4JVI aj<j~^l 
j-l<Tl! (_£-ijJ L«-d A rt l"< iejQ di'ic.j-ujj (J-a-*J 4_uiljjJI 4JVI LfJjjx^o (jLs (J-ii uil!l i_2jjJi ^- x rf u *"^' *i <(J-4*-^UI 

. JLlalXI jLuJlj Jl^j>JI aJuii 

jjj-ll jl Jljj « p t^" * a r-Lulj j^l3lu3 p^*->- jij iJLu^sJlj i_^-i£=3pJlj 1 iLaJl ij^-uj £jj*^~" 'J (jl JlJj-II *|_ lLs^" mmj 

.ioLc. liLj^— ill .}j-*£. (j-a (V ) 1— 3j-=>- J^—i mi (^yic j-ujj (JdJ^ 3 O-*- LA>6-«'I u' *i gjj"'^~ l <3j-*"V L ^J- r *'"-^ O-* 3 

U.\^. VjCll.^ a" 1 11 a jLu <J"jI jJjjO (_J1 p 1 ..5 7*1 (J*j|jLJaJ,| ^jLS ( <jJi-l>.jj ) «Lc->jiijj J~-^' ' '-^J-* 4_*2Jj_LaJ Lsljjj 

A.V^.vJCII. -i-i_p-a J*-^ < — J ' ^J-° J (3 ' '" *- a t. l ^ 4j*-j_ijj p_i JlSJj 

(J-a-C (j_a Jl)2 4JLk ( C-J_aJ3 YL,*\, ^ Y ) j a" 1 n a Jt-£»- (jr^- (J-* 5 -*-^' <jr^- ** ** ** ' a A 5_i£.1j^-JI 5JVI aj^^l (jl C^p*j 

J-a-*J jj4>j VOll3.g£ JvGgU Jl^j>J1 pbl<n i_2jjijj J^J>JI <— >>p (jr^*- J-a-*U jJjJ.1 icj^j*-<tJ (j^*"*"-!^ (»LLaJ 

. JuljJI jLp-Jl flJui (j-a 4jjl La Jl 4.Jl_a->- Liiajlj JljJjUJI dll aJ a 4JLa->- (j,-""- 
*JaLoj <-3j-«J oJlii jl j-«- Jl^jj 4JLa AJjLLajJI Jg-w (j-a JJSl jJjil -'<j-^ jj^— j La 4_JL>. £_ 4JI (_JI iaLcb^Li 

*LjjLLa_tJlj jJjJLI (j-u Lc-ik aj^ljJI (_Lua-aJ jLuJI 

CUt—OUt <_i ^jJtjj \ \j"tl jlr.tl <- t l.ttj« 3 4J 4jvLa> Vj Ja2^ j-almXI jLjlII >— il jJa» *-a t -<^=j-j j ^j 

Relay 

«§_ plu Lq-Lu Ajj^jj^dJI (jij^Jlj Jl>.jJII (Jl a t" miLi ^ a" miU jLp-J' <-— » I JiJj-a «|_ jLpJI pJj^J ^UJ a-C (*^J 

. silicon Rectifiers ^•. J ^u : i...ti cj_lji ^ s^Lc ^^j cjLa^ni ^Um.i^j jjpii jLpJi cjIjJj^ 



_ Ar_ 







i^LLJi jl-Jjjj ^-Lui 2_ 2 : ^ : ;i^ : ti i^LLJi ^j^-' ,..j >^>j < (altenator ) jjpJil jLlUI jJj^ . 1 

jjjll {y» ^jLlji ^jLj^=ji j^>ji 4. p^-.-fciu iiu^j _^j * (voltage regulator ) jl^i ^l^^ .r 

SjlJaj tiij^Jii t3-3>a sjLta o^_i l^j^ji Jib ^^23 ^1 ^JLa^Ji jjt> (alternator belt ) jjjii j^ .v 

. jJjII 
( jj ju>ij *j_t^ jf jILl^ilJj^ (jj ^-ij ju3j ) jjj-ai ij-£- ajL-^- j-* (charge indicator ) (j^tAJl <j-a-l« . i 

tpJl s/.i ;jJ ^ti ^>Lu,Vi 4_c_$*<*a ^ < (charging system harness ) &*^\ ^Uai Sj^k .0 

L^f U^= < SjIjVI jLpj oIjuJI 4- jjpXI jUJI jJ>* ju£ ^\ iL^yi ^ < ( battery ) ajjLMI .1 

. J-lj-U (jjs r-jL>JI jLjUI <LJjlj-a iL. Jl^.1 in" 
Li!j^>J,l IJuj LaJmjj < AJjLLajJI (\js (_Lge i uJ Ijjj^— IjLp (jLk <ulVI LuiljjJI 4JVI Li!jj^a J j t ifuj sJli sLol 
4JVL1 ajj-^jil 4_uLj^^=JI diljL^^JI 2*\^\ A ,^ j^—tl j|j^a| 4-lU.C (Jj^-iUI a I U' t ^IjJb (jljjjJI '£- 

■ ^W 

^1 ( i-uljjjJI ) i-t^LjuL^Lji,! 3 Jal LaJI J '^"'^ jlJjII ajLLs SjIjL jJjII jjmj i_dj^>J,l ^j- «jL^ ^j-^jj 

Jl^t»JI I j_<4> (jl C.-. p»J « LlJj_2j CcJ_^3 ^ jJI ^ V (j-U Lo jJjJll /tjLJ (J-* -3 * <jr^- ^^-^^J*-^ Jl^j>JI p^'« Lol 
. I j <-»■ ". JljjljJ 4JjLLa_iJI <-;-l3-t^» 4 * j;t ^ Ly-^^J-G^^^ J^P-J' U^ ( cJ_^S \ Y,*\ ) 4jjl La_JI Jl^j^ (j-^ (jr^ 1 ' 

. ^Lj^j^-iJL) J-q-«J (Jj-^l JL»ja»l (^lj « jl^j^lj « jJjIjJI jL^j 



_ Ai _ 



Jjr>tt 







<U£!jju!i*4JuV! 



^'^ 



-JVI 




jLi^^ti. 



jj^tAII aLIaI] 4_L<JiLj/^M *ljjV^| 75-*i3JJ ( ^ ♦ — £ ) fftlj (J^=^ 



_ Ae _ 







(j^r u.ill p La ' a I j »^>» ' *|_.j (jlij-aJlj <Jli I Jl>- jJl I (jyic (_£_jIL><JJ /- aL>JI jJjJtl p 1 n-s. _ ^ 

^Lj^^JI jLpJI Jill aj^^JLI cjIj^jII - T 

ajLJ^I <J1) I Ji». j_a - 1 
(J-aL>JI *_a ijjaJs^aJI (jlij-flJlj £_yx-i~ul\ p La I a - 

Stator ^tm^vij^ii - 1 
Rotor jijjji j^aJI - v 

Jij^-lIII <L>-j)_p_a _ A 
(_dj^>J,l p i n-»o jJji,' Ct-ulij i_2jJsj <L>-j)jJ,lj 4_^=j^>Jl (J-2j icj^jjta (_£jj>oj jJjJll 4_aJuLo p 1 n->» - 1 * 

: Stator ^im^vi > c^=^ 

lJilLsoj JjJy V 4JL^3uo *|_ LuG £jj^~" 'JJ A-uLij^^aJI 4jt3l jJI ajJiJI 7:1"'" 1 11L1 f»J-2j '"'' aJ a V jJ_*r>o 
(J_j^eILi ajJULJ Cj\ J_j»-jJtl f^l <_ufc Jlj j_iiILa ,_)1 'jj^ - " 1 jLp ^ulS jj_jluj a »«.,•% 1 1 4_^=j_tiJI <_ nn^ ( dill 4_2jj_L3 

p_2j (J^= iilj Jt-JjJll £- AJiseTt— i-u-U 7rl"P< iiiVI j <>ir (J^= ut 7r i^jj ( U — 1 ) p— £j (J^= "Jlj 

■ 7:1"'" 1 11VI j '^><* ill I aJ a i_kJ diL i LaJtJ ^" Ar.4-^ (^CLSjjJaJ /, UjU^tl .q.^jJI ^jJsjj ( ^ Y — 1) 



_ Al _ 



Jjr>tt 






liUfiljjuldUMjuVi 




jJjJII i§_ a -GeTLLij.il ^i"ri(nVl j i^»r j^-i 1^1 w_iisjj ( ^— £ ) ^j J^-» uA\ 




C B 




77I" '" i ii j I jjiiC diLALa i_kj Jsjj-LaJ <_LaaIa3e-tJ| («-<-ujJI pe_iisjj ( W— £ ) (flJSj J^" 1 '" 



_ AV - 



Jjr>tt 










: Rotor (jijjJi^^tJ! )uJ5j| =y 

(_gj^>.V! <U_LkaJi]| ^ » la 2 1 1 <_JLita J*^— ■ "■"' Lg-Lu Luj_L». Lxuulal Li a Lxlafl ^r 1 "* La 2JI (_£Jj>-I <_JLrt<3 J^~ ■ uiJJ 
/yja—Lv /Jl /yJl <ji"i p-a >l<Tu 4 J ' la 2 1 ' (JL3 Juai,' (Jj>-lj jlajul a liajt II ijl jO ^-^9 ■ Lu> <>'"' Lu-u-llal fJLa Lda-fl 

.( 3.C ) -i-ip-« jLp tiiJJ £>£. I ulLj . 1 J ^—i frj ^LaiHi ^1 ^-ij-c*. jj^a *u 

sLlbJuij jcj-J J_j>-'j i^I" jj_c ajl_LC J-Aj Jj-a-tJl (Jj-^- ' flj-fliXl ' a 1 1 , 1 CjLU (ji-l-i j-Ju-a jl JuLo (_£J J^tH J3J~° 

(_£JlJI ( \ t~t ) (*J3j (j^ ^— uJl 4rt^bjj La I juiij .4_l!L*JI <JliLcj ( nil (jy ic ^lLiTuTlU *u}Laj l£_9^ '.'^^""J** J-^J 
u LaalaielLll («_<-ujJI J-lcJ ^ JJI ( ^ 0-i ) *J3j J^ uJl j JlJjJ,1 '£- ajiel-uiXl jIjJlJI j <>hJI J^-i ui J-lcJ 

jljjJI j »>>«lt 




jljjJI jii^ttl CjLjj^-ia T^-^JJ ( W~ I ) (<^J J^~» "' 



_ AA 



Jjr>tt 






<U£!jju!i*4JuV! 




CJIA-& 



.ii-JLy^Vtii. 




<=£>*<-# 



i*il*i(kS 



tf^LwJLy 



jJ^il 4- />aV<uit,l jIjjJI jjuajJI J^-ini jt-^>jj ( > £-£ ) ^j J^=lAJ! 




: ~^±>X\ 
4_JL«JI ajlj^>JI <L^*j-i L^-uJ i a I"" V ^JLi. jlJjJ,! J^5-Ij 3 ^— 1>J tj SjjIjlJI *tj_j>.}U jlj^oJI a_JU.<j ^j 23 

■jji fit I A U f nl^j (_dj^>J,t o'jJ J (J 11 ^ '.* jj^y 

: jjlui1\ 
j < 1 ntl '**'' ai^alfl a i alia* )j < Cj I j^=ljJ \ * La i ul aj J-Jj-tt ajt-i^i jJjJltj LLtj^sJll (j"*-> 4-^=j^>Jt (JJLi 4_lLsjlj j»j-Sj 

.A^tjjJl 4-J}U a JlJcTlj.u.1 1 J^t-i-oJ 1 fj-Lt 



_ A^ _ 



Jjr>tt 






liUfiljjuldUMjuVi 




(jt 1j (jLaj-JI La I J-Jjil ^Jl Li!j^>J,l ^ 4_^aj^>J| J-Si] l(jjlr t _<^—ij\\ j-luJ\ *u}tj Co>J aj^-i jtl p-q-ia 



( n— i ) pJ9j J^=lAII L ^c J j jj LuiIjJJI 




JlljJil £_ i^sj^sJI J2J icjjjjsta j-uolir. jejisjJ ( \ l—i ) *J3j J^-i Mitl 



-. Charging Indicator Light <>^ji ^l^* =1 

(JjJLiIuJl 7-LL1L0 7CJ-3 Jl_Lc -yl j 1 ^ 1 1 i^Ljsl (CJJJ ^-Ll13 (jy-^3 «GjJu3 La I AjjLLajJl Jl^j*- (jyic (J-3-*J p^*" ""' T ' "* A 
JlJjJ,! (j| J-J-J-i 7-Ij uaj.1 * ala-Lj L&Jljlj jLuJI J4J9J 4_JU-sij jJjJtl IJljj ^o- a^Lia'^Li j tfit uJg LtflljjJI 4_J}U 
JlJjJII (j-\_ 1 (J_*^5jj0 jj>-V| <_2jiaJlj (J-iJt ("1"!' T-lirta j-iC AjjI La_Jl ) ^ysr <~A\ T-l • ua a <_2ljJal (Jj^sjjj sJ^p- <UL>»_! 

^j^ - '"ill p La ' a j 

: ( ^U-M-rttl ) (jij-aJI =0 
Vj 4_JL*J| ajlj^>JI 4_j*.j_}j 1 ill ^— ."^V ' 4_L*j*ILJ I j La ' (jj-ij^aJI ^j-^ * ' ' ■"•"j) iy *' 'J J^~* 'I J'-^-"' lW j ^ 5 J-'- 1 f\9-^ 
(J^lj ( a III J-«JJ < ^1— )j(j^— 1 11 jLuJI (J-lo^sjj 4_t_t*sL». L^jJlJj (jj/L^-iJI cA n\~>- *_a ^jIjjJlJI (J^L»- (J_^=Ljj 
?e-La mj| <J1)I J 4 j ( iib^-Lll ill I SJ->J1 ' 4_u^jj^aJI (jlij^aJl 4 1 u a^La (J^L>- J <a" uiXI (jyjLij^^aJI jLuJLi jljjJI a-tjajul 
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: Rectifier ^Ij^jii =1 



4-JJ Ua-J I {y3r ("i! j q" ( ii a Jl— U ^Jl 7r"'~< < nil -i-i_p-I,l jLuJI (J_Ji£r>0 4_lL^C (J-Ilc^ (_£j^>- VI 4~i < iitlj ^j^ ""' J^tH 

( ^ A— 1 ) (*^J J^"" 1 iIiji ' 4j*jJsjjO jJjj-a^HJI ^JLjiaj 




rUuniVl j <^>r jus dilJi^ail (Jj-l£»jj aJJj^Is Teuisjj ( ^A— £ ) («J9j (J^a '"'^' 
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AacljjJI SJ^I jJ^a 4" f J^tLaJ.1 o|jl>.jJLI JxU. J-iisjJ ( H~£ ) fvij J^-i mi' 





aj£.Ij3JI sj^i jJjjs 4- **j>y«"'U oIj^jII j^-imi ^sjj ( y*-t ) ^j j^-» <* 



jLuAJ i^yzr ("ill p j La " 4_ J LqjLJ j»9-2-> C 



Regulators ^ 



J £— I Jl>- 4 a j I. ' j-t^Luul /_)^5 ^ysr ("ill p La I a \ '" » ) 



-_p» ^ysr ("ill flj_l 



Ju 4_icl jjjl 4J2M A Jl^t" ( ii a 4_i£. \J ULU ■ / ~" lji i ujij ijju ui. h_u_ i ) \j i hj^iu " -i 1 1 ivg 1 1 1 

>. ( i iiLuj ajJu3 (jyic J J US-Sell LdJ-2-S "1 .1 '"' 



*|_ JlJ^jJLI jLpJJ (j.sr '"' 11 p k* I a till jj a JlJt" i nj J <Jlllj_(Jiji,l <>Jufc *_a c_t 



■ Li!j^e-c-U O'JJ^' ic^_i_u j-<-*3 (j-* 1 (* i ^J-^'- 1 ' " J ^ '^ L ^>- "-MjAi 
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. ir. 







^liiij^iii 



Jj>Xt (iu»yaJ AJjIaJ /¥j 



jJaJ.1 *>jg <.-*>" l^jjlr (_yij 4 _ 3 jJI ajj l^ill 

j" ' "J N I l*^"" 1 y_, 'Jj^"" 1 J4H^' 7T'~ '"' ' "' '^J-ka-'J ' ^ 'J j^""" 1 J4H-^'- 1 **.! 'J j^~* J-^'j^' ^^-*45 4jjLLa_JI 
<?Jlj4> jl JlJLsj 4_uLj^^3 4_jtkl.i a^JS t*U inW I Jl& iL. JlJjIu 4JLs ^ (inULuLa (JL?ta t-fJJ > u *_LaJ3 I jl 4JI (jT ic (j-aJD 

L$-l3 (Jj_^3ljj 4_JL3 (^j-cs-j ^Lcii /—cujIal-LLa (J^^ cj^*" ' *' ' ' " (I)-* 1 ~ Ae ~ J ' ua " ** ^ < — J J^- i ' I JL3 ^, ( iMt^LLt-a 
<uil». (J^3 (jjuo^ijj i *U i nil ijL^J (jr^- 0"^<J->Ju«-a (j-CLiL>. (Jjj-ajlu I d'i " S >l ali i '■*' Jj^~* < ' 4_ul_ij^^3 4jl3|J a^JS 

(J ^— i (J i ^"^j JjU~ . .. a J^— ■ "■ ( jr lc p—i&j ' *ll in I ^ j 'j* jj^4? ' O^-uj-Sjo (j\£=3£ I j I , ,,jUl ;» a I jj , u. ^ i I jLa 

4_<i^3 A j ( nL>o 4_Jil». (J ^— i ( jr lc i La * i ^jj « tilLuiJl *_a I iJajf JjJ^J 4 j i nL>o 4_iL>o i ^11 1 n!l i—Sljia I £_ya <_2jJa 
( 4_*j*^ ) 4_<ij^ J ^— i ' J '^"'JJ ( T r~ i ) r«-^j J*^~" ' "'^ L- 1 7tj^3_5-o jjfc 1 1^— i iiL>J I (jyic <-jlT(--»o iHi Lii ( i^j*^ ) 
jLuJI (jl (Jjij IjLjiJj LL-gj lLSj^cIu jL^j>Jl j_<1ijjo (jf i £J 1 1 nil JjJy LaJ_t£. i La a»^ )j . ^IxftlLl^a jL^j>o aj i ^'l i u 

J^U" , ,, 1 1 ^j~ , n a (jr ic 4-J J>a-»C A j i rijWiLutJLl (_^j-SJI i ^j La -^ £jj ^— ■" LoJl^C jLuJI Jl^j>J 4_*_l3 ( jr -l-Cl J '^>~j 

jjJlj (Q.J JjU" . .. 1 1 ^gj~ , ii a «_a 4_jjljILa ^ j i ujlal Ut 1 .' ^j-SJI i La a La -^ £jj^~" '**' LoJ_Lc j a LtaJI ^Jl Jl^j>JI J '^JJ 

4-iJlj j A.-^tl ^JJ (JjJj j«iJ ^j ■■'^—1 »tl oLsoVI ^_ <U 4-a-i^ <jr Ul I Jls-Ljj jLuJI <?L>ol j-l<Tuj (jJJLoJI 
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4-i£.|jjJI ClVVI 4- f <->•>•**" "0 jJjII fnoiiVl Lfe-lc ^ ^pJI 4jjJaiJI £-*isjJ ( Yf-£ ) *J3j J^-i Mill 

jjf (j_^=iu4J V jLuJI Ijl&j JJp-a jLu j_& ^SjjJaJI oJl^j jJ^lil jLpJI tjLa ( y 1— i ) ^j J^=lAII (Jl jJaJJLj 

jJ-jo ?•"<"( (lit,) JJ^IiJ,' jLuJI (J_ji^>o jj-^ Jlj^LS j <a"< i n a jLp J-& 4JjLLa_iJl jLp (j^> aj-<lul-i-a 4jjLLa_iJl ^j^*" '"' ) r^J-"^ 
.(Jj^eHJl 4_JL«jlj aj-Sj C.--P- JlJj-II (ji-l-S <J1)I Jl^-jJ,! 4_i AJ-Sj Lo I Jufcj ^JJ ' p- 5 *" '"'J ^ <a" ' " *> J<-£J ^J[ J^Jj-U 




45° 90° 135 

angle of rotation 



jjjll Qja ^~uuluA,\ jLjllI fjj 7=-^^ ( Y£ — £ ) &&j (J^=lAJI 



_ ^0 _ 







jLpJI ^Lj i-UlljjJI 4_!}U Jji u,"itl £-LuLa £c^_3 JlI^. 4J? tla^^ij ( Yo-i ) plj J^=lA!I (Jl j-La-iJL) 
4J tt <a i ii~ V 0«— p* ^j^ '"'" p k» ' " (J| p-J o^*-^ ** J "t^* Jlj*-jj V 4_j| (J-J-I-i ^ i ta j'<* y- 1 j » -^ 1 1 Mj 2 jjl U , tl ^j-a 
^Jl jLu-II l£j— "^ U ^— itj (_, i n^— litJI jLuJt jjj— *J 7-1 <a i nil f»J^-C- L^-LtajLLaJ> jj-* tlM "-Mj-M tl^*"-^ <— '' Jl^jJ.1 
.<_JLui]| tlai. ^1 4JLj_<-u J •t'^~'JJ ^rH^J-^ 31 ^' lA>^' l3d>ka O^- jli 1 -^' J ijajul ^Jl ^j^ '*" n p J ."* '-H9-*>' 

jIjJlJI j >>it!l tj'jj-^ 4 - j: *tP- 1 ?T' ' '"' '"21 J «^>f 4r J^P ?"' '""-"J '-^Lh*^' o'jJAi (J .!* '"'" ^^ ^J-^ o'jj-^ ^-^-J 
<Jlll Jlj>-jJ,I j_(_C jLp-Jl (_gj-ujJJ JJp-a jLp j-4 iJLlL-u 7=-^J ' ^ ^~* jLp-Il I Jufcj ^ i inl^iLLt-U (JL>J,I i La j La ■■>- * La£j 
4-jj LLa-J I ^1 jLp-Jl (_^j-uij j«j 4jjLLa_iJl ^j^*" '"' <jr^- J- i '-^ ^ <a" i u a Jl-^ (Jl -^-iP^' J^tP-^ (JdL9 J>,J 'S r -3-*-> c*>^ ur*^ 
IJljSiJ *>-> ' Liai,l aj-JI-i (j-*- t_J' _ca ^' ■* * ' 'j-^- 1 T ' ' a ' »LalaJI CjJlt»o iIL>JI 0jui *§_j (j.sr '"'^' P J .'^ 

-il-ij-Jj LaLcJ 4_jjLLajJI jj^e-iij Li!j^>J,l (jljJJ ic.j-.-u -il-ij^ Lajj£.j .^^stAJl 4jUr £_ I Jlj jjjll tjl (^yJLl (JJ-i 
4_!^MJ (JJ* ("i"ll i_3a vib (. < i ti~%. ^j^*" mi II 4-lLi£. ■ <^> > is\ * p J La '" ) LkjJx. p La I ' ' aoJLlS JJaJ.1 JS-I J 7r"( u mil jLlJI 

JlJjJ.1 ( j^~ m' J^>-ljJL a-SJLJiILa <JliVL>- CjJl_>o 4_JLa 4_i£.ljjJI 4_J>U 3 aJlseJLl ajLinJlj Jji tVill ' ^j^ LaJ Ij-Lajj 

(Jjs jLjj m$j i in*") « AJjLLa_JI Jl^j^ ijyA jj^l JlIjJ,! Jl^j^ lJJ^~ 'JJ ^i^-'jj-^' 5JVI Jjt mi" LoJiIc 4JL>JI <>Jl4 CjJlt»o 
^Lij^^aJI jLpJI p^-JJ jj^*-^' J^^ J^J-l' 9\S^i ?"^ c - L^- "^^^ ir L ^ l£^' d>=tAII r 1 j < ^ a J^i^ AJjLLajJI 
(Jl 4_jjjJ J ft^aj (oJi ( Ul - ) ^ La-j ' j "* 4_i_uIL!l (— )1 aJ a ^Jl aj i ail, I ^Jl (jjuo^iUJI tlaLSj (J^L>- <5j_j_p-<tJ ^JJ-i 
r-liM i nVl j '^^* ^1 4_jjLLa_iJl (j-js ^^^ 'j^ J^H J^S^^ ^J^"- 1 < ' « S-jL>J| <>Jl4 «|_j .( (jr *JajVI ) <_JL_aJI Jaj>- 

( <Jlil Jl3>jJ,I (j^ajl i^i-v- ^-S'lj ) ''JJJ- f-^ftj till Jl>.jJLI AJ-Sj O-jP' JlIjJII «|_ 



_ ^1 _ 







tJ.a-.Lut I JL^><-I Ji < 'I a Jl£j>J| jtjuLo /LjJLj 
JlJjJU jj-* jLjjJI [^gj ( nj'^ (j-3e ("ill (Jj._«jO x_a Jt_£r»JI ^gjl i n"j C..— p> 4 .ula Jl <Lc.j_loJI Jiic 4_JL>JI <jjui CjJlt»o 
lLsLSj Jl ( !_/"■" ) i_2j_LaJI (_g_jjJa £_yC 4_u_uJI (Jill flJ a 4-jJl*j jj ^— -"j « ^ JJ S-^^J^ L^l <-^-> I ^-J-l I (J^** 

tj-sr i"i ) I j ' a (jLlcj^jjta (*j-Sj i Cj I Jl>. jJ, I £_ya CjIcjjqjxjh Cj^G l1!LlA (jl Jaa»^ jj .( L/ 1 ) Jl pj (J-ujO^LLJI 

.<Lu-lJI jLuJ 4-l^L>. ^$'<* AjJIjJI icj^J>J,l Lai 4jjl Ujtl 

Jjlrtt AJjIUjtl Jl^s-. (jjs J^-l JlJ^XI Jl£»- jl JJLa /litilii 

jLuJI J_c-»-i^ l Q sr "'^ ' j~^ O-C- jJj-11 ^<3> Jyj-J^ <U£.tjjJt 4-J}U Sia mall ,1 ic.j_LaJI jj£. 4-JL>JI ojufc CjJlt>o 

cxiill c_l^ JLi Ll^LUI J^ia ( .JdJtl ) fO^UI c-JLa Jl ^ ( D+ ) ^ji^JI Jl cj! j^jII J}U jUI 

4_a j LSJL I j_j_C jjjJ,l_! 4_lj_uJ| jLp J '^ ' '^S* '(VujsMjJI lLsLSj (j-u i fl-Lia!iJa, I «|_ I j I * a* jj (3-la-a, | 4-luJj f-3Jy (_£JJI 
) j^- (J-2j ^LjJLj 4_lj.HI 1 jL_u ) gjv J jJ__ __1— 4_ajL5i,l (J_q.-i_ 4_lj_lLJI c_iL_Lo i___wj_a Jl ( Ul ) Jl 

.^j^ - '"' ll J^>- (JjJulI! 4_i JliJlLo 4_t_jjJI (J-ksJj « JlIjJII 

4JjUajJI Jg-v. tJ-oj^--=-J jLc' "J-I>M "*<}> j'^-" ' "4U 

^ (njUlim (JLj>Jll J" u.ij JljJlLslS < lj_u_^= JlJjJII ) j-*- JljJj C-— p> 4_l!L*JI icj-mJI JllC 4_JL>JI ojufc CjJlt>o 
l_J1 ( ii ) 4J ualtXI (Jjuo^GJI lLsLSj «_a (jjuo^ilu Ji>. 4_ilaJjJI *_3Jla3 j '^— J l-lLSJI (— lSc i nj ^ JJI p La t\ I t_JLs (—alaj 
j_ul_j Clj>o ^-^lj J'J^-^I J iJaAJl ' 4_jj_uJI (— a_La (ja ^~*J til! J— ij Ll!1_<-u A miJjJI (Jl uaj| tc_i_i^ijJ ( JJ- ) JlJjJII 

■ 4-u-llU jLp l£JLL4 jj^— -j ^Lfi (J-LjJLjj ^ II "*>**' I 
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^U^l j»LLai]| 2_f^"""U (j^tAJl jj|j jj-oLulI ^t-utriellt fW-uj-II £_ii»jJ ( Yfl-£ ) ^ij J 



^-.,1. 



<J1)I jL>-a^i aJiC jj-* jjj^~ '"' Jj? *4p J)S^=3-J 2 1 j-t^sLuul 4 La i ul aj ^yy ("ill ( " ' I a-La-La p Lajt a (J-«-*3 QjJl>- a 

4-*JLuaJI ^^— j ifoll LiljJJ (JliljLjkll flJmJ (Jj^l (j)\ fljljMi ^j-fl <U£.ljjJI 4-JVL (^La-U I *-3j-a <— dJbi>oj ( Y"\— t) 
JlIjJ.1 ^j£. JljaJ X-iJsjj j^T J r-jL>JI jjjO 4_iic x-iJsjj pj-lj J-Jj-ll (J^l-i X-iJsjj (_£JJI 1 (j r b 4_t£.ljjJI 4_J^U 

_ ^A _ 
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J--T-- 



(+) 



+ 



(-) 



I 



tZ i DS W 



I 






611 



A'ZD 



R1 



Th 



□ 4 R? Q 



D + 



~* 



4 OD + 



31 



■ODF 



OD- 



t^UVl filial £.f J VJm,1I 



_ ^ _ 




■tviffl() lli[i)i illi].tvinll piln ill nnlnll niiinif| oll 



Vb^» o«« *4,*s 



- «• 



L>>rf^t1 ySlajJI 



^HJ* 



wH'> 



,2> 






jJiYU 



2LfiljjulJUWJuVi 




.^LJ aJlJt" i ii <al! (JjjJaJI fljLJl j-4 ' j ' " <— SJuJ'j 
:( \— o ) aJ3j J^— loJIj ^j*jJsjJ,I 4-uVI j^alltJI jj-a 4-j£.ljjJI 4-JVL) fljLJ"^ljj|j jj^-— JJJ 

.^Lj^^aJI jLpU j < ,^^<^— , ijjLLaj . ^ 

.aj^l Jl!I j_Lal_Lc (j-U (jr^^J-^ 31 ^' J^rP-^ (J-2-^ ( (^J^LluI ) (Jll^L-ajjO .V 
j I U" <VI 7t_uLi^ijOj ,d , ^ A 4- ', 1 1 j 4_Jl*J| flju^U ( <J_)ljJl ) lIiIjJlSJI 4-ajQita fljuj 7c_uLl£SjO .£ 

4-AJlje^a pL-bjl j j aj^l JdJ (j^ixjj (J \ t <"i" r- LLLa . 

( qJj^H ) SjLiVI jLo^l ^tiixi .1 

4_i£.ljjJI 4_J^U Sjt-LLgaJ, I 4_^3j_luJI dil A.^>ljt UiU p ^ , ^>j ( '"ijl"^— ■ ) jjjv.j.a .V 

side right rear right 



mam / X 
dip \ 




number plate 

1 



side left 



rear left 



flvjljuj 4 i nj \jj\ juusujd) 4_L*jfcl Tc-LbaJ i—Saj-uJ 



1 . . 






jJiYU 



2LfiljjulJUWJuVi 




CiWI Jb-V ajLJ^I «>>'-> 4- (4^i3bjJI T-Llla J^=i^i 7^=J^ ( Y-0 ) rdj J^=lA]Ij Sjt-LuaXI i^=j_<iJI 




t/y51 'j j^~~' jLp JJJ-^ (3d>^ O^ 1 ^Ai - *^ AJaLLs ^J\ 4_uLj^^=JI AJsLLaJI (Jj^rtl! al.il ^Lj^^aJI r I ■ i a 1 , 1 

(CviJa 4_uiaj| ( _p3l>C.^lj 4 -t -i La a <Ll^L>. ? , j'' La « jL>-aIL9 t y- 1 1 1 a I . ' a I Jlj*-"< i nl ^j-* 1 (_P 3 >*-'' '- ' ' ""»■• iJl£- 
'.(^jz] f^Jl L^fljJJjLtaJ ^j^—- 1 < ' (jJ-J'j ajU^I *§_ 4_ajLJr"( i u 1,1 -»■ J )1 LaXI I LaJ I i ill I &J jj^p Lalll dlLal Jiir" i nV 

: ^j ftwAUg AUIflll fcUb^H > 

*ljS>jILU r 1 j i ^ t, I • 

:^l(S*yiij^3L*]! jjjAL)l£UJLa« .T 

(^j^oJLill y-lj.^U • 

(V^aie-a, I Jajt LaJ I Cj\ j a aj ^j LaJ I -»■ j )l i^a • 

< _ 3 JL«Jl Jajt LaJ I CjI j AgJ ^j LaJ I 9c_i )1 La « • 

^JLsJI JaJLLgaJI Cj\ j (jjjjjJI -»■ jjI La a • 

^Juiil JLlILJI r-L.La.fl • 



> . > 






jJiYU 
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jj-a » ' • »aJ J*^— ■ ilJI (jr L-i*£SJ f-j-A-A i_2^Lc (Ji-l-i ' . l^3s3 j I j Lis *y 1 4_ajLSi,l a JljJlJu 4..Ll13 (j-« £jj^-" l ~'J 

(^Llj^^aJI jLp-Jl (J-u^5jIuj . LJ ajiir" mil 4-4jl )j j^" - " 1 11 <5jjIJl!|j *»*' i Liai ,1 p J -t i iaJ (_ i i uLij (jj/L*_iJl £_ya 
L^jse-Ajj (jyic (J-3-*J I-"*- 4 <jr^ J"^^ 31 ^ J'-tH^' JJJ-* 4j=e Tp J ^r^ c ' ^"J^ 1 ** ■ "'J'j" 3 * p-^S^ T .' ' a 2j_)l JJ 




: 2LUI1I jal^y I JdUd)l (1m 3jU j^j jl lojj 

LJLc 4_jta_a .V 
4_lILc 4 ' I ' La a .£ 



t' 



buil 



.0 



4_uLij^^3 4_ajlJLo .*\ 



1 >Y 






jJiYU 



2LfiljjulJUWJuVi 




4 * ("iVl (j-* 1 4-aj^*- (Jjj/jJJ ^-^P' (jj-sLudl f*Lal (3d>^' *J*^* cr4- a '- j0 ' -1 ' "^i ' 2jLc 4_lcIjj 5JVI (J^3 _i_g^Ji 

4-Labs^M ajLj^l r-bjuax L^-La jj^— "j ^jJI slj^^l 7t-*^=JJ ( £— ) (dj J^— ^J|j 4_i£.|jjJ| 3JVI fljlJl 




IjJisJ 4_tCljjJl iJVl aLoI ^U-llj la I "f f*j-»- J^"" 1 "■ (jyiC- 4_*-<ll VI 4_L>-JJJ X_jj^JJ *_Lq_->0 (jyiC (J-U^3L*-J| f^J-^J 

ALal luisoja i * 1 1 ta I . ' /^L>.\J| ^j- 13 .* ' ' ^~ 4 1 <"i 2) /^lc (Jj ua-^JJ i\ ■•'—- ■' * II 4 La 1 "' V m "^— ■ » < V I rj tiajl pjj-^ 



^ .r 






jJiYU 



2LfiljjulJUWJuVi 




< Laa a i u J^— ■ "■ tcjJsjj ( "\— c 0—0 ) jcJSj J^— ■ uiJIj 4_ajLJr" i nil ajLJ^l pj-i-l <- ' ' <iLLa J^— ■ "■ ) 4_*_<li VI 





v-o ) (*ij J^=^iJI 



;2(l > J'— — ' ui TC-tiaJ ( _ 



4_*_Ju^n J^-l Ml TCt^JJ ( — ) jftJSj J^-l Mltl 



1 .£ 



^bubj^SJIjJIjdJI Ibfilj^iluVVULj^S IbfiljjulJuwjuVi 




jjLtUll JlIc <Jl)LfcL>oVl (Jjj>oj (Jliljl ( lit,' j-t-LtJ *§_ (jr t<b j-dJ I ^ 1^— i "■ * (J^>»i 4JjjJltcIL!| <JliljLi^(l 0jui Cuu-bj 

La ljiaj>. fjJSj Ji-t£. I >Jaj| a. Jiir" i n"j (Cjj|^r>JI 4-^J jJlsJI Jl^^ t-fUjij SjlaiJI <JliVL>JI £_j '"'I alaJtlXlj 

< (jjjj-LaU jjjj^-^i' (j^-^^r"' '" *>' ^juuH (jyic (JliljLi'VI <5Jl4 (J-a-*3 **t-£>- (jJj-LaJI (jA*- ^rS^-'jj-^' ^ * ' J ^ »**' jl 

4_lC.jJI JlLlS LuiljjJI 4-J^U ioLMI iL^C lj)<jC <jr Ln (— x^3J a Hj-* ^ "'^J.' ^ii^y 1 j.* a p^~""^"'M (j ^~"' <£g 

(j-a ^ilaJjj ^ i ^"'<* i^j>JI ii.Hl! 4_i£.ljjJI 5JVI 1 alj».j aLal (j_a ajLi^l » I j.(Ja f I Juj (JliL^JI Jis*^ i fll U«*Al t 

C^p* <J1i L^=j_iiJ I f-J-4-»- I fcjlc (3-flIuJ Julg\J>- (jlj-Jl <Jl)ljLi ^1 <5 J-J JJt-3*j .a Jl3*IjJI 4JLl3Jl!I ^_ aj_a ( V — V ) 

sl^^l 4_ 03UI I Jufc t-jj^jJ IjJiaJ A-a^Lco-U ^jjJI aLtuJI '£- (jjj JireiJI 03^' **-^ trJL23>fJI 63^' J-^ 

i s \ I ( iM (J-C-*-) <Jlll)Lil ft LaiLa JjjjJa ^j-^- 4jtla £3 ^ 2 j J 1 a ' Cu-»Lg J '~~' AJvjJLselul ajLlu^l 7"9-*^> J-Jj 4_t_u_aJI 
■ 4_al Jiir" i 11) (jj^LjiJl (jyic J J * "J (jP->- flJLj-SJI ■* '**■** h-L?"^ f-^^i <>L>oVI jLui-V (_£jJy 7-l"rta - Y 

(<jiijjjiJI ) j i^irttl j-jIjj (j-^ 1 «jj| jlII jj^sLui 4jLc^><J <Jiilj(j 1^1 1,1 ~~ i 

jjjo ■» La Sj " sjj-b (jA*- (J J Lga3e -" aj-J* jJ' «4- <jr^'- 1 >4^ 3L ^' J'rP^' ,* J ^ S3 <ula-*j AJ-SjJ jLuJl * la S a - 

.(JliljLi^il -»■ jjI Lia a 

' flllaJt-lVI 4^>- jLui-l 4j^j^sj 
jLJLJIj <_iLuiaJI JlIc ^ ^j * a a flji! j^tal L^JjJj aJl>-Ij L^jIjJl^ £jj^~" '"j T'J uai.1 - V 
.jtjjVI <JliljLi^(l Tc-Jjl i^a a )>_lc-*^- (J j » i"i~ 1 4jj_jJltcIL!| <JliljLi^(l y-Lla a - A 



^ .0 
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Tc-ul i^it.1 (J^~ it Jl^jjO l^j ia jjl i^itl » j i >i 1 1 * j U S3 <^litj_a JJlC (jj^~~ ij <jP->- aJl^Ij L^jIjJuS (jj^aj 

^j-C ' * J ^-^ (jr L>-|jJt ajLi^fl y-l j ua a <Jl)LJj^3_a La I .jLlsLJIj i _il i iJaJI Jilc ^ ^j * a a a j^J j-ojlo 1 L^JjJj 

(jL3 ^ <j I U 1 1 <J1)|jJl2J| ^j-* 3 (J^l jl <J1iIjJlSJ| 4-aJQita yz j )1 Lia^a ( . -j'^—'j" JiJ£. 4JI daj>-^ijj .a^L-b^i I r I j i -^ a 

4JL4 LtaJI - tl"^— 1 ^_ 4J ajj,l CjljjJLL! ■* a )1 La a •»■ j < I ■ -~> a < , j^~'j" J-lc Lq-Lu ^^Ui JIJ^~***' ,* j La *" 1 1 4_lL«x. 

.LJjm-a jj- fj ' ""j -il^p » jU^"tl 4jUr (jl^ 4-i£.tjjJt 5JVL (j^sLsJI 

4-u-uJ 1 flLLaJU^U 4_lC.jJ| JlI^. a JlJt" i njj jl 1 njtl jl (j-ua_iD tfLsoVl jLui-V aj_<Ju^3 ptj J /yC ajLlC (_£jJy 7-lLiLo 

aj-2j J-&J 4-al JlJt" i 11I JpLjiJl (jyic (J j ' "J (jP->- flJLi-SJt 4_L*X. <-;->J^9 X-J-bjJ ^j-i-Vl 4_tcljjj| <Jl)Wlj ajLU 

a JlJt" i iijj 4jj_JJirtILj| <JllljLi^(l (JjJLiIuJ jj>- I 7-l"rt a Jl>-jjj 1 I j Lc ^ * La 2 J ajjljju /_) Llj^^aJ I jLpJt (J-u^>^j-! 

( V— ) rdj J<^— £Jtj .iaJlstXI (joiilaJI (_2jjJij jjj-LaJI £ jiai>. -i^-J jl LuitjjJt 4-JVt J La »" <J1)VL»- £_ 




» La ^" a ^.jjj^ s I La <~ j( flj^l jJl «|_ jLuJt * j La Sj L^jJljL3j jLp-tt dll » La^ a (j-* 3 a JJulLo ptjjl Jis-jj 
*_LLa^jJl (Jjnjo £jj^~ 'JJ <uLl3JlJ| / aj_a "I * ^I^js* y-LuLtai,! «§_ * jla^ljl <Jlilj_a ^-Luj <5LujVt <_iJlt>o 
it^U 4_*jjVl (_uljj>JLi flj^l jJl 7c-Jjl "^ a * j La Sj (JjmjO «LuiAj jjfc ajLlSJI i>-jj «|_ ^jLuJl ■»-' j lis a «|_ 

.i^tjjJt 
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4-j£.1jjJI SJVL ^L>j-JI <JllUt^uLa oj^l jJ 4 mi^jJI /-.I'lj^-tl £e_LOjJ ( A— fl ) aIj J^- uJ 



Jjl (jji^s^Lj *JaLJ9 .Y 
£j\sr i ii~ t Ml < n .1 

JjVl (j^a^llJI xJall LLaLaJ .0 



^ .V 



^bubj^SJIjJIjdJI Ibfilj^iluWULj^S IbfiljjulJuwjuVi 




Ja ' iJaJI 4-"iJJ -A 
(^Li (jjuo^G *JaL9. 1 * 

L-kUlc_J.U 

ioLuiJI <L>-jJ jjLu y-l "^> a \ 
(j-A-aJ ^^Lal ajLil y-l ' ua a 1 *\ 

(j-*-C-> (jj-^ii- aj Li I r- Ljua^a . 1 V 
jLuij (jr aLal ajLil r-l ' ia a ^ A 
jLcuj (^yAli. ajLful y- Ln^a-a ) * 

■ alU.'.VI <>L»ol (JjJL<1j f-ljJ.Y* 

Ja-LLa jl a > n a. T 1 
aJl^Li-u-U ( j_<i>Li]l ) ^Lij^aJI jLjIJl *Ja2Jt 4_lU»Ijl?1 dlj^Vl ( A-o ) pJSj J^-i Mill 7c-^JJ 

jL_uJI (jLJj i-u-1 I Jl_U flj-ll jJJ (J_a-«J| 4_JjJaJJ 4_j_uL>JI <Jl)ljl_tiu2l aj_j| J j l£>LJlC X a (J_t^5jjOJ C -lljM i nit 

^J\ ( LfJ^L^^I ) jLpJI <Jli^L^5jji J}L>- jj-a aj^l JlJL ^^U-JI ( jj-J^aJI ) j<j «^U i-JjUa-JI jj_a cPWj-^ 3 ^' 
( V ) Q^ir ,,r,ll i Ml ,,,*> ( Y ) JjVl o^a^tLJI ^LS J} ( \X ) («_3j J_aUJLa j-LL^J ,U ,„jVl ^j_LaJI 
Jjt i'I pljj (Jl 4_Laj ^L^jTuLa jj ^— j (_yJI ( ) (jji/j^LiJI lLs Laj j-t^. j-a^ ( \ Y ) i ail, I ^1 ( £ ) 4_ajlJUL3 
dlljLiVI 7c-ul <^>a (jjl 4_Laj ^ U.tl J^a^iJL) ^_,J?jJ,| *—l^j}\ '2- jj ^aj (_£ JJI ( Y ♦ ) i al U.'.VI „Lj>oI 
^M-J-Ls (j-Se ' "J O ^ < ^ A ) -»-^'l LtaJLl (J-JJ^ (j^- 3 4-ajLd-llj D^" ' ""'^ 1-dlcuJ jLp-H j^j-* *- x ^£ u 3 •( ^ < ) A ) 
xJaLS lLsLiJ (jJLij (jr^*" ^- L4 -'f C-'-P- jj^ir < » i**< M i *U i u (j-Se i nj (JjJjL^aj LjJsLjs^ A-iSL^aJl i>-jjJLl (J-ujJ ^j^— ■ tj 
jLuJI j^gj i nj O— f^- 'LSjLjJI a^ILflJLi iJjlJLa Sj " -^ 3 -»■ j i aj (jt jLij^^3.J| jLp-H «JJ-i (1)'-^ '^ L 4 J J ' ( ) (jjua^illl 

^Laj( Y- )^LLiX t> oxi>tUl t LlS^ > L Jli( U )lJiUL3( o ) J ^ J (1T ) Jl s^lU.tl^ ni^j^tl 

( ) (jji^^llJI «Jal2 (3^-^-1 ^-?4H^ 4j5jLSllj (j^icijilJI iMI in £ya J^— ^_ jLlJI j-aj V iJLsJI ojui ^_j 

tiUj «.l_<j| A.J 7c_jjl_uai,l «. (jr jiaj C-- p> 5y_4jJliJ (—fl^aJ i^jju ^jj^-"^ ( ^ ' ^ A ) ?c_ij1 LaJLl (J^p^ (jLs I Jl^JJ 

- 1 .A - 
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*\ « ^ A) -»-j'l »-*>tl jjjlk /J-AjJ (jj^jLj (j| ^Jl (_£-ijJ L«-4 LojLSJ,lj (j^*" ' ""'^ ' ^ ' " J - ^- ^^ ^J -0 (jr^J - ^^ 31 ^ 
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4-U-ll! <J1)jj^3 jlju^l £- 4~(J<} fr I £jj^~" '"j ' 4_bC.ljjJl 4JVL1 4 ( 'M^jJI j-JJl»HJI Jj'jj jj-^ 4_lLL I J-p-<^ 
AjcIj3-II <J1iWI iLLla JlLc jf /".I AU»;tl j^ j Jlt»JIj 4_La_pJI Jl»*V LlcIjJJI (— iljLxuiJI ^JljLsj j ajUl 

AJsLLa Jl LbcljjJI 5JVI »Ljj j^— (j-* 3 Lfe J <T< ( in (jjJI LuLj^^JI ^al LaJl Jj^r>o ^"j uaJI 4-lIU ^ -t j *j 

4_iil,l 1 La C I - a j (^Lij^^aJI jLllu j J La -t^— ■ 4jj I La 1 1 1 £_ya 4_lcIjjJ| <0 VLi 4-u-ll! 1 aj_il J £jj^~" '**'**' J •^tH3 j ^ 5 

4_Lo (_2JlJI ( '"'j'"^— ■ ) p La ' " -^3^-J (V* ^ 2(J ' " ' J ' a CjIJl^-^i aj^lJiJl (JL^l^aV c-JLcoJI tlaJ>o (J-u^jIiJu 

j<j'^iU (Jl iaLb^L 4_Lj2r>JI olXJb !jja (Jj^M flJo^l 4- <-^J t:: -"- u J- i L*^= aj^l Jill ^Lj^^JI jLuJI pjkn 

TctijJ ( ^—0 ) (ftJ9j J^~" 1 ilJlj i aj-ll jJI j_*^5l_Lc <j-U tlaj_p Ur*^' ^^-^J-l'j aj^l jJLl (j-aLjsJI ( j^xflJI ) 

. 4_i£. I j jj I 4JVL1 4-ajLJr" 1 11 U ^"j LtaJ I 4-u-ll! I a jj I J jj-a Lie 





ou 



I 



77777 



A_LC.Ij))J| AJ^?L ^jLJeTLLaU ^jirMI <UiL| Sjjl jJ Aj^aJll ja^>Ll*JI 7e-iisjJ ( ^—0 ) ^j J^ ui 



) ) 
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^ **j ^— 1 1 1 j_t^5i_L«Ju Lt-u 4_uiljjJl 4_J^U ^ » ' Liai, I 4^aj Mill <- ( ma. I gj I ■■) j -t Liaj i a-LL>i )j ^"j » ^> 1 1 4_j_i_uJI ill . l 
iliLo*! Mill 4 ■: -t Lis a (_£j^>-l j "j '» t-gaJI ' . 'j '^""■j II CjIjm i nl 4 a n ua^a ^Ja-cg 4-jlulI 4_1| Li!L_(jfc ^G_a ajjIjJLl 

■ SjM^-ltl 

•(jy^J '^>ll 4_i_(i,l (J\ ^ Lj^^aJ I jLp-II (JjJ-aj rt j la m 4_JLa-*_) AJ-Sj (_£JJI ^ t^UI . Y 
.sLtlll J-c-ti (_J1 miILi ^Lj^^aJI jLpil JaA. (JLc^=Li f*J-Sj Jai; I tiaJI .Y 

^JuljO *) i n-w ( _ 3 -<i'J ( 1 * — <S ) rftJ3j (J^~~ » miILi 4J*jJsji,l j_t^5l_L«JI (j_a L lLv Ij ^ j i ^i 1 1 4_lUI (jj^~ '"'J 

aj-Lq-d ijjiizj Cjl_>.a_« 1 i i ( ii a (J-a-*jl iLul < sJuJlu ('VJJlJj i __y2 y£> 4_> Ci-iILa t—J-Laa i _)^> >^9 m "J ^* " 4Jl>-I Ju 

(Jj-ajjO ( aH£=3 a Jl3*JJ J < (jjuo^ilJI *_LaLJ3 (ji^-J 7tJ^ (jr^ 1 (J- 4 -*^ Hj-* L ^ J-^=J <_>"-« !M-J *-LalJ3 ^Jl isL-b'VLi 
(jr 4 i V*<^— 1 1 1 -i_a^*-j aJuLSj ((jjuo^illl x_LaL3 *_a (_£jljI<JI (jyic (Jj-ajjOj ^j -m Lai LJJ.I <— )l aJ a *_a ^I^ILJl (jyic 

.(jjua^illJI x_LaL3 tlaLnJ (J_a^. Jilc <LL*_i_Lll ajlj-iiJI <_i juju '"- '^— i 




■ - ■ ■» 



4-l£.!j)JI JJVLj ajLJelmXI ^Ji^ll <UiU Hjjf J^>-V 4jis.|jJI *I>>-V1 7c-«-ojJ ( \ »-fl ) *J3j J^aiAI 
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(ujU^D^UI/LuLj 



^1 jj^^aJI jLpJI p_j_LaJj A—lLsjlj aj_ Sj ( _ 3 _^=J 4_j£.ljjJI 4_!VL ( dljl "^— i II ) p la '< 1 1 < _, ^— 'jj 

IJljSiJ ( '"'j' "^— i II ) /-_)! 'jj^" p La « 1 1 il) Laax LiaJ jj-^ 'L-aJQita p'j-il Jl>-^jj < ^"j '^ 4-lLc-U (Jj^sljJI 

i La I all I (jr JjjL*i- lLSlLSiJ tlaLSjJI (jr cLtjj tlaLSjJl ^^2 Jij».^-l3 (Jjj-a^HJI tlaLnJ JJlC *§_ (ja^aj (_2^ilL>.Vl 

(jr jJaj^L) i-uLlj^^aJI aj^l JlJI (Jj-t^sjJ J! -y^— I Ji_t£. (jjiji^llJI fJsLJS JoLiJ 7tIL9 £_ p^~- — "^ 4-La^l >JI 
^"j ,^>tl 4j_Lll a^jl Ju 4_d.q-tJl <>Jl& (CJJJ ' aj-j' JlILi /— il jj j^ - " 1 11 jLp-JI (j'dJ-'- u J -v^" ■' Jaa> * La a ) L^JLiSj 
<J_)Lc-La-La 4_jjJl>JI 4_lcIjJJI <JliWI '£- Jl^-jJJ .( ilaX I iJaJI ) aj^l jJI J-Lt-.TuJ jj 2U...\jx LtcljjJI ilVLl 

<j_il j ^j-Uj <_r_»\ a!l^=m J_ la (5 y^"^— Nt j ^LulJI ) c^y* oaljJLl o\-t il \$~c Li l& '£- (J^j—j 



,liJ *L* ** *S* •*«* « j* *^j 



j-'^iT*^ -*«=^r^ 




LicljjJI SJ^L AjLJeTLLa.il ( l_ijITl^=JI ) pk; n lt LtL>.| jJI l_iLJj^=JLI jt-iisjj ( ^ ^« ) *\> J^- uJI 



UY 
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Jjt uij Jai; I La ^j^ — *** fWJJ .<LlcIjjJI <UVI (JjLlu cr^' J' ^ JJ- , "'^~'J '^ ) S jLlSJI iL*^. i—SljJa I '£— jj^— j 

. LjJj-S I j.y'* (j ***' v I dl Lfl^a I a-»U 42LS )1 La aj jjL^sJI ilia uaJ I 4_lluI_Lo ^ La a>^ a ) 4_i_UI 



Jj$tal\ <UUl J46 2Uj£J / UjIj 

7-Lld.a (jT JLc JaJLiaJI J_Lc ( ^ Y~ ) rft\) J^— ^JL La^= LlcIjjJI 4J*VL) 4-l.uTiJI "jjI Jl! J-*aJI 4Jj_LaJj 

dJQj 2_j AJjLLa-JI £y» jjL^ljLlJLi c-JLloJI J3JHJ LjJL^jLi ^Ijj^aJI SjjI jJI J -1"^" ( LLai.LiaJI ) 4_lHI 

tlaLSj (Jl L<aj| ^1 (_£-i|J Lc-a (J-ixj/l ^Jl <Lki3L>JI <_jJlt»o <_Jl2JI (Jj^>- /- 1 inl^Ult-a (J^^ £jJ^~'"'J SjI^kJI 

y-biLa J^Li- jj-a t_JLaJI lLiJkj Ml <-">"V Ijiaj "jjI JJ*I J al^aa^ ( <— ijb^aJI ) pk'M £_ (JJ1 ^>llI| 

tlai. (JjLiaAJj (j,^>- dl JjuaJ I j a" 1 njj ilia L<aj| CjJlj*_l3 (Jj»- jJ, I j_lC 4_tlll ^1 jLp-JI J 1 ^j* a ( JaX I uaJI)<l l1I,I 

SdlajLiajl CjI Jl>-2 4j_UI p ( n~>» (ji-l-i CjJlt»o I JLo ^j^~ ' ^j) 4_i_UI T-LLa a (jylc- JaJLiIajl aJlC (J^L>- £_ya <_JLmJI 




iiLili: 



LuiljjJI 5JVL 4^a JJt.~LLu.il ^"j.-^tl 4_tUI SjjI Jl! ^yLa-LLaielUl f<u-u>ll 7t-«-^JJ O Y - ) «&j J 



^iA 



aJLlSJ 4_jJjJl1I J_Jj-ll 4-aiaJl '"'I ojus) ai, ULtla p ■■) 1 aaj (^jj^s 4_i_Lo a Jiir" i uJ c-lluLLoj (_£_^3 Cjjjlh CjIjl^-^i 



nr 



^bubj^SJIjJIjdJI Ibfilj^iluWULj^S IbfiljjulJuwjuVi 




4jjLLaj ~ ) 

t lji - Y 

(j-u-a^llJI aJaLJS JalJiJ - V 
(3^J 9 CX}- '- ' ' '^ *■ — » 

4 j i iijl^il_Lt.a 4_la3L». - V 

( J^LiJI) J ji.V .Tljj- A 
(jjuo^liJI jtJaLJs JaLiJ (Jj^sjj J »■■*><» pljj - y Y 

iJLsiAJ O-AXI ( ila£ L_LaJI ) Jji u,i*itl jj (jr JLc 4_X.ljjJI 4_JVI Jljl3 Jai '^; 4_dil £_ (— ij uaJI CjJl^»o 
*Jal_J3 JaUiJ (jj_^=3 (_£ JlJI ^j-LaJI 4_l11I J^l-i (Jl 4-jjLlajJI jj-^ er*L_ 1 j-4^ 3L ^ J^P-^ lSj-^ ^-f 3 * ' SjLlSJI 
jj j_<_C /_ LajVI ^J*! /— il 'jj^" (j >ijl^L_Lt.t,l aL-j—Ls Jl^>-I ^J*! L_4^C jLuJI j— C-s J— <JLp>. « ^ SlLa (jjuo^iH—II 
2 U'al -s-tl <_j Jlj>J (jr -i^= L j /, ( iijULlt-a (JL^° jlj ^alijj i-uLj^^aJI ajJil JlJI J ^"'^-■"'a ( JaxLlaJI ) Jjt uilll 
4^>OLiIl ajlj—iiuJl (WQ I 1 aj a I ' 1 V*<^-i 1 1 ajjjjj < (jjuo^il] I jtJaL3 JaLiJ 7t-t3 (_ u 1 nj Lc-d L^^ajj^soj A j 1 iijI^LLitJ,' 
JoLSj (jX. ' ^4-*-> pljJLJI 4-*-a Ll>-L-u (jiajLill jjjQj ^JLj aj_a »1 Mitt) JlJj-JJ (jjuo^illJI jtJaLS JoLSj (jj^-J T 5 -*^ (J-* 1 
jj ^— '""j 4_j_ii1j aj_ a (-.il 'jj^"" 1 ^' jLuJI j-C-s ^-^>- ^JLj (jjua^ilJl jtJaL9 JaLiJ JjIs <- < j 1 nj Lc-d (jjuo^illJI jtJaL9 

.( Jai; I caJl ) (J-Lt-iful! I jj (JT ic Jai call j a" > ul UUa <LJLc 4-Cj 1 uj 4_JU_*JI 

CjI Jlj>-I ( jr J-C J j - U - U t^r>J) '^'' 4-J-Ul t*-"-^ lM*"'^ JJ ciaj«J,l «.lj_JI j-^ ^ (* j - * - ^ ' O^S^ < — J 'j'j-'-*' U-*-*^J 

^j ,, it-,1 ','• 1 1 j ( -1 ./\11 (j^>p_2jl (j-u 4-^1 ( nil <2_ p^~ ''*■"'■ 1 Ja-uJa jl <a 1 11 a Jl>- aja t ' " l j 1 a 1 1 
A^.j—uu ^LlILij jLuJI -i-ij-J 4-Cj_<-u I ^tic ' a flalJJ C.._p> (jjuo^ilLll jtiaLS ajJi3 Ja 1 LaJ jj>- I jl a in a Jl>-jjj 

.sLtlil y«i i ii-v- (j-a J-M LaJI <Jlij^aj| aj (j-^J l^J - ^' j'j-^' 



11 £ 
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4_JVI dll a '^'j" t _ ) Lc J_»Tl<J 4_jjj_i^jj| dll jj'U (j— * ** allse^ p|a_)f 4_UlljjJl CjWI ^_ a JLsr*( i n"j 

( \ l~° ) (*^J J^"" ' '*"'' 4j*j^3aj La '"'' 'V 't iauI 0jufc (j-«9 .4-u.q-U <U*a L>- '"" A.^>lj n 





4_j£.ljjJ! 4JVL 4-aJLJr" i n U <-Ua uaJl '**" j ' ' M (j-« AjaJlicjO ' " ' ' -y 1 » -->" pt-iiajj ( \ l~ ) (*3j J^~ ' "' 



no 



^bubj^SJIjJIjdJI Ibfilj^iluVVULj^S IbfiljjulJuwjuVi 




Ij-La-l (— )l uJaJI jl a J^_(J| a jLJjLiiJl J 3j La-»X I «.I^>-Vl *|_ ^Lv-jJl ' ^k^t aj_)l Jill 0ji_& Ajtiell. 



LLaLl>.j «.'j-»-VI 0jufc (_pjO *|_ aJLlSJI 4_)j_su^5J (JjjJall 4_tcljjj| 4_JV| a JlJt" i u a Ajjj (3^-tJ Lc-d AjjjJI 4 1 J » 1 -*> 1 

4_^aj^s. ^Ls-jJI <Jl)L*-<-uLa pjM lLSj^so Ljjjj jj Jlj (^Lij^^a tiJjjx^a ^ La 1 ul aj aj-iljJl (J_a_*jj .^-IjjVI (jylc 

jj^a ( S 0—0 ) pJ3j jj^—i MitL isejiajJll ajj| jJI (jj^alljj t Aj£.Ij3-II 4-!}LJ (^La^l r-LvjJI r-aj tc-coI Aj^^jJ 

4JV1 (jjjL-u <-;-ij^ Ji^>.jjo fljjl jJI ^j t i"i~ A- p ^-— 1 -»■'*' 1 1 y-LLa a LdLofcj « .^L*-jJI ?-jJ tt , „ t, L^j 4_t^L>JI pjjVlj 

ajLJ^I 7t_uL^ijo j /_al>JI ^Lv-jJI 1 a j La " <Jl)L*-<-ulJ, <U*3L». ^ a j La I a 4_lcIjjJI <J1iWI ^j^« ' «|_ Jl>-jjj .4_lcIjjJ| 

a \--r t-^jS ^-J^ O^ 5 ^" T '^ a * ' J.' ** *J ' ' *>J-* (JjJLiIlJ (CJJJ <LbJir»iJI 4_t£.ljjJI <JllWI A- 4_LaLa VI 

^ *'j ^— 1 1 1 j_t^5i_L«Ju Lt-u 4_i£.ljjJI 4_!^U ^ » « uai, I 4^jj mi! I <_ 1 ( n-»> 4jL«_L«_i*aj 1 fl-LL>iJ /- il 'j j^~» tiJj^ta . 1 
<_>ia_«J £_J Ja ^*3 (^La^l r-Lj>.jJL! iliLsr ruLa <J1)I j 4_uiljjJI 4_!>U p a 1 a a Ll!j_j^a ljIL-LA ^JTLa aj^l JlU 

.aju^il 7c-Jjl '-^ A J (< aL>JI ^L>-jJu <JliL*^uLa Jl>-jj <— il -tjn ualdl 
.AibjLr>JI LuiljjJI <JliWI '£- I -i^— ic.j-<-u (Va j"'^—- 1 (JT ic Jj ,^-^tl (_J Lalj LaJiI^. dUjj (J^JJ-^ (jj^'-^ • ^ 
.AJjJ_p 4^3j^>- (Jl (^Llj^^aJI Li!j^e-q-U 4_uljjjj| 4^aj^>Jl Jj^eliJ A ^~~ <-£ '' ^~'J ** icj-*^ta .V 
j t^alSj jl ^3 ^—oJlUI 4_uiljjJI <JliV^I 4-J L-fe^- ^-^'j3 ^^' fj^'j ^ JaLLa-U rL^jJI <— iLa= mLa .£ 
r'Li.jJLi i^aUw diUe^uLa Llll ''3* AibJir»JI LuiljjJI <JliWI 4- ^ Ja-a^ ^^aLa^l rU«j-II ^^ Lg-a I JlJcTl^u 1 

aju^M -»■ jjI La "j /_aL>JI 
■^ La 1 ul aj ~bj MiL-a jl Jlj aj-Lt-i-^y 4_x>-jj_a ^Lse ija^a-i J » ajjj 4jLJaJj Jlj-ll ?:L>-jJl ^J-^ ? LJ ^ : '3^3 °ri^' *J3^" -^ 
«|_ Jij^>-jJ,I «.Lll ^Lse 1 ia 1 , 1 ^j a!i a )j J aj 1 u a y-LLa a ^ La • ul aj Li!j^>J,l i_3LSj|j jjt i"i~ j ^— 1 1 1 J j JLl<o Lilj^cja 
d ^- ***' -^LA^ ^^-j-^ Cr^- * jLt ^ J 't-tSJ^J ^-'jj-^' ilVL r-L^jJI <J1iL*^uLji aj^l Ju (j-aL>JI <jLJ,I (j'j^ 



in 






jJiYU 



2LfiljjulJUWJuVi 



\ 




iocljjJI aJVL r-Ls-jJI CjL%^uLa ej5\jl LiLa-Ja^O L<jjjjj 7e_«isjJ ( \ 0— ) (*J3j J^— loJI 







nv 






jJiYU 



2LfiljjulJUWJuVi 




J I j_<1jLijO J^~" i '*■' ' Lo| (J* miJJ ((jjjLuiJl aLoI aJLlSJI 4_>-^J (jyic ^*-J^ (J^ 5 ^" 7"'""^ ** ' "'J.' AJbjjiULI 

.( W-o ) (dj J^-i Mill 4-(*4^^l 




Aj£.|j3JI 5J^L TtU-jJI <->L*-"'U AJJJpJI i^3j^>JI 7tuisjJ ( W-fl ) <£j J^=lA 



■* La i ul aj (J_«_*jj (^L>.jJl <JliL*^uLo dJuj^tl] 4_aj^UI ajJuiJI JljJ^Iu j^J-Sj 0-p» 4^aj^>Jl j J La a 
(j-uj-J 4 *-^"- ' ; ' ^~'J I ' 7T'~ '" ' "V ' J ''""* (j^l (^Lij^^aJI jLp-Il (JjJ-ajIu 4_jj^jj^3 (_>uj^ r*>^ C.--p»- 4 j i njl^iLLim 
LJ^L>. £_ya <£a 4-J Lis >La 4_L^>j (jjj^IlJl I Jufc *_a Ct-iTuj > iLi i n^LJI jjj° Lj-JLc. pa 'uua\ I r'j^JI (j-uj-J «*-*-« J) <"ij (_£-ij-i 

^Lj^^aJI Li!j^>J,l <Jl)Lja^=a_a tcj^jj ( ^ A— ) jcJSj J^-i Mitlj .(JjjJaJI ijjj <U£.ljjJI 4-JVI AjLaelLiaX 

- n a . 






jJiYU 



2LfiljjulJUUJuVi 




SjbVI fljij ->>*£. • 

( j^ijrt-»o 4j CjJlt»o (_£ JJI 4_^=j^>JI (j-ujJ jj)\ (_£-SjJl!I (j-up-JI ^j-* 3 4_^=j^>JI (J_2ILlI3 (_^JjjJI (_^upJI 4-*_a JjJyj 
<Jl)^L*3jJlj plj JJI ^ La 1 ul aj (J^JJ ajJiJI <jJl4j « jjjJuJI iJ^J9 «|_ a-iLj <jr^- (J J ' ^ ~*~ " <4r '*-' j0 """ "„' ' 4-^=J-^*J-J 




<o£.Ij3JI aJVLj AJLa-"i.»tl ^LvjJI diLe^-uLa <-4>^X AJj^-iU e-lj-^-^l J-^JJ ( ^A-0 ) <*3j J^=tAJ 



d AjU~j 4\ , ,,f (_L^ r-LwjJI (JT i^. ^Ul (Jjj ^j-t^ 1 — 7c_iiaJ 4jxL>. Li!Lafc jj^~- „' Sjla-aJJ j_j£, *l_^a»VI '2— 
<r-L».jJI J uiaj (_^L>JI sLU (jlj-^ £- '- ^~- j" iie_tia-4J LuiljjJI 4-JVL r-L-jJI <JliLe_<jjLa aj^b <-^>-Sjj i-^Jl! 
x—tisj cr-^- (j-" '■"*' A La I (_£ J-Jl p^-- 1 "»■'*' II 5»-LuLa *_ <Jsj pILj 4_lII 4_js-L>Jl Jl-Lc j j.Lt_c^y Ll!j^ta (\£. ajLc (j^J 
jj-a 4_LcljjJI 4JV1 /tL-J ^1 jjjo'j^ 1 Ct-L3jj *|_ cULl 4-3e 1 ta 1 , 1 x-SJijj r-Ls-jJI d)Le-<-uLa lLIj^ZlS (Jj i n til (Jjt <"i" 
jIJlj aj-Lt-i-^y 4_p»jj_a £ie ija^a-i (j LLali aj ( _ 3 -aLaVI ^L*.jJI 7rjL>- (j Lkl jjJs jjs jjUj^Su La-4j «.Lll j_t3ljj (J^L>- 



111 






jJiYU 



2LfiljjulJUWJuVi 




sHI 4-3e i ta 1 , 1 J a Ijj J *" i u a r 1 " ii a ^ La i ul aj Li!j^>J,l i_21_SjIj (JjJLiIlJ m ^-— 1 1 ' j '» i<a (_l!jj^a ^ La i ul aj aj_<IuLi-a 
(jl_3 4-Se i ta 1 , 1 J '^>*^ p_) I jlj ^^LsVI ^Lv-jJl (jylc (j"Uj^3LiJI * La i ul aj ajt-iiuj 4jl3Jljj j_<JLt^5 p Jj" < u a *§_ Ji^>.jJU 
r-l ' '^>i ' 4-3e i ga 1 , 1 icj^jjta -ijj-J 4_tcljjJl <JliWI ^j^» ' ^_a i d-flalij pj a_}Ju*^a a^IuaJ tiUj Jmj (J-c-*3 (JliLs^uLXI 
<J1iL*_<-uL<ij (j-aLjsJI «.U,I jjlj^ TcjJajJ ( ^ ^— o) jcJSj (jyiLUI (J^~~ » Mitlj .(jlj^Js-JL) (J-ujiiJI (JjLjj i^j" i ii a O^h!^ 
icj-*j>J,l Liajlj L^j 4j-aL>JI (JliM^j-'-^j^Jlj ( _ ;r aLo^l r-Ls-j-JI (J )\ jjljJ>JI jjja «.U,I *_3_i 2 4- ■>> a tiUJL^aj r-Ls-jJI 

.IjJ LuLj^aJI 



.^Vl 




4_t£.ljjJI AJVL rl^-jJI l^lsej-uU ? Ul (jljJ>Jlj (JjLiit.tl 4Jr (>>« 7e_iisjJ ( ^— d ) *&J J^-i mi 



JiLlioj 4_JL*JI (jljjjJl 4-Cj-<-uJ 4 ija^je tXl O'JJ^' 5-Cj-J-" ^-^JJ (JaaJI *-<-i=J (j^* puJsjl ij^G «U £jj^~ ■_' 



i_£j^>- I (J} 4_tfiljj ill jjjo ' a b -»- ' r-L>-jJl <JliL*^uLo aj^'j (Jj* mm! 4j-aL>. jj-aj p^-— 1 "^"^' 




i^ljjJI 5JVLj rU>j-!l <^)UtjjiU p^^—"tl T^uLLa ^J'f '^f r- '-^JJ (V*~ 0) pftj J^auSJ 



U. - 






jJiYU 



2LfiljjulJUWJuVi 




U- JUS ^ (j)l (J-" '■"'' J ' ^J L ^*— ' ^ S' '?""'J ' 7^' -J *"j-^' rT ' " v-' lPJ^* - <-^-ljJ^*-J 4 jt^LLaJU <Jl)L*_<-uLU JlJL*. 

4_!VI J^l i ii! IJlj*. 4^*_cj_a 4_2jj_LaJI <?J_Aj . JljJl>. q-a L^JLiJt "■"' J-j l<j p-j i—kxksJIlJI ^j-* 3 lLsIj mi I Jl*j dlL>.l < nU 

ajjl jlJI oJlJ 4_uLj^^=JI ajjI jJIj .aj£.IjJJI 5JVI a-sLJa ^^JLi J_i^=p]| pJ^j L^j 4JLiAJLi i-uiljjJI 

(_^jJlj J j t <"i~ 7-LuL^j p^— i-^lll plu C~p- ( Y ^— ) pJ3j J^— i MitL) 
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^L>.jJI CjUtjj<U p^-i-fclH t-LLoJ, mJjJljJI (JjuLifulJI SjjIj ?t_ii»jj ( V\ — fl ) pJ9j J^-i Mill 

(J-i^iiU JjLTta (j-aj (J^L>- ^j- 13 p ' I JLA (J-3-*-! C.--p> « r-L>-\j| ' fl-ilaJij <Jl)L*-<jjLa da In mi I (J-*C p_uia-uJ (j-aLi. 

. ( YY — *) p^3j J^-" 1 1I1JI 4j*jJsjj I <\ £ — 1 Luj^p^aJI <JliL*^ulJ,l LfJ^ta 




r'Lj-J-JI ^LsejjiU, p^-i-fclll 7-Lliii ^J^a^aJ'itl (JjJuIuJI 7e_iisjJ ( TT— fl ) pJ9j J^— i i"i 



1Y1 



^bubj^SJIjJIjdJI Ibfilj^iluVVULj^S IbfiljjulJuwjuVi 




jjj^jl uLum 

4JVI I j»U^~ (jf jj ^- gj (jJ-II 4_LjjjJiILJI ikLuJt,! JljJlt»o 4_t^=u«j *s-j O-^J ' ^-^"^' 4-UlljjJI 5JVI (jlj-i* <|r 
ljIL-LAj . JjljJLi -ijj-jjl (jj- 5 S^-'jJ-^ (3^^' (J-»>lj 4-J^ljjJI SJVI Jji u,i"t ^■jj Sill (j-aj-Il jf <U£.ljjJI 
(j\j_a J-&J a! JlJt" i 11VI 4jlj1 mi plj_iVl J_j>-I ^1 <_2j_LaIu <_2j-<-uj Jij^jJl ^gj~ 1 u a tjLu aj^a-l (jj° 4jinit« p'j-il 

QjljIiJI ^jh\ a jj J^SjJI m^j"< 1 11 a 

J 1,-Vmj « ^jlj^JsJI *L. Jj-JSjJI m^j" 1 n t, L t - t J 1 V-i j (j~j j_ U j 4_al^C ( jr lc (J<>*< '"mj -ij-JSj-JI ol3"^* 4r ' .'^~LH <jj-*J 
' d-L>JI j I aLoVl (J! (-dj^elu (jT J9Vj_il (jjuo^Loj 4_alj_*JI p'jj (JjjJs £>C aj-iiLo ^ a j I a <a ' <Lolj_*JI 

Ij-L. aLa ( jr -ic (J <a~ '"'~J ^jI mJI Al_al <Jlil.il JljlJIj aj_£>- VI 4_j»-jJ *§_ ( . - ^•""■j" 4\j . ..^.Ul <» ^jj j^— ■ a Jlj».j ^_ a>j 

4 J^Jjl ,^VwT j-^j ^jL-3 qIj-JkJI pi ll wh! -Aj( E)^j_>J1j ( E % - V2 - 3 A F) 
( FULL ) ui^J jl ^- ^l ^j UU; ^£u* (j'j^l 6i JI j^A^ (F) '-b*^ ^1 < (EMPTY) 



JlJjj I J_4j « ^ ^ (J^-^ ^ JJ ' O— * t£j ' "J jW"' (j"-^ ^tJ^'jl)^' ^—5"^' (Jjt mm r I ~ a " (Jjt Mil Jl_i£. 

jLuJI p LaJt " jjLS I jJ < ^j u ^— 1 ^jlj^Jl a Jl>-j 4_ajLSjO ^jj^— -"j LJ ^-J-ij Cr"-' 'rr *j*' **J' £jj'^~" , ~ -Sj^jJLl 
Ijl-Jj . jjlj^>JI 3Jlj^j 4_ajlJLa (J^J-* 3 (jr^- tf y! ^ t-^La (JjCJ j| (—kill (J^J-* 3 O-^- (jr'^J^'' t-3j-IaJI (Jj L^J-^ 



UY - 













/- i njl^iLLt-U (JUsJll (J-Sj (<s-J (j-^J ' 0-$->VI ' fl-lXI (J^L>- JJj-1' (jr-^ ' _ *yl - '^* a (1)13"*"' ^^-^-J <LajLLa 
j mm VI ' a UU ^ LinUlim JL>J,I j_uLj C<-aj jLu-JI 4_p-lj 4 ta^l >JI *_j>-ljJZt3 ^j^jVI i a-UI (j_c /^jL-LJI 

aj_j»-j 4_ajlJLoj jj-«jVI ' aiXI (jr i5jjJa <j-u ^ -y i u-£j jdu jLp-JI tj'-^ -i^J-II O'j^*^ (jHJ^?^' ^M^VI <J1)VL>. *§_a 

. (j*- aj »1j j*^'"^' '» t.l (^rdL>J,l ^ I '-^■^■t L«_ij j_<iiiXI ^^LiJLij 4Jii3L>JI *uu3jjs £jj^~- *jj jjljj^JI 




H*K) 



JL^Yl C U 



u> 



lj_ill Ul. 



Aoclj^JI aJVL a J, ■>,"(' nt I (_^jljIcJI ^lilo <_£J .iaJSaJI iJ<xa jjusilc 7e-u3jJ ( Yf— ) a^j J^" 1 & 



itr 



^bubj^SJIjJIjdJI Ibfilj^iluVVULj^S IbfiljjulJuwjuVi 




pLdJjVI (j_a ^j Ji-SeldJ (j- 1 ^' ' .^> a j| I ^1 i ,^> a J^t* , n~ 4_tcljjJl <JliWI (j_a Jl_jJl*J| (jl_3 (Jill— L-lU 0Jl-& (j_a 

: Lc-& (j"UJi3>j Cy 3 ( ^ £ — °) (J^~* '"' 4r ' * > '^~"" 1 Li) 19-"' (_,<ila ji Jij^-uJI 04-a ajlj^v. 4-»-j-i <j-U-a t_t^=pJ 

cdj^>iil aJu>»j jl (JL-ujVI 2Jl>»j • 
j""t J a (J-22 aj-iAlLa 4_ajlJLo ( jr lc (J a" i"i~j Jljj_uJ| ^Llxs *|_ ajj_aJLa £jj ^— ■ " C^_jj>o Li!j^>J,l 4- ( . - ^•""■j" <jj-*J 

<jLJ Si^j • 

(j-A—iLa ( jr -ic (J a" i"i~j (jjl (nil Al_a| <Jl)l.il Jl_*J I j aj_^>-VI 4_j»-jJ 4- ( . - ^""■j" 4^ < "J^l '* A Jjj S^~ ' s^^-J Lj—^3 
(_£JJlj ( rl ) i_3j^>JI py-jjJuJl (j-A-c-i (jr"- ' . '~'^~'J L° L-JiAj ' L/m^' f> '-""^J ' J-^J-^J ' KJ^J ' Q^ ' u-ilal-LLa 

jjLj *_lJj^>JLI (jl ^yisLj ij JJIj ( C) l^j^JI £jjjuJI jLcuj j^Ic ' . '"^JJ ' ( HOT ) <>»*L-u llJjj>JlI jl ^^jij 

4_jjLl!I 4_SJLw 4_ tilj^sJLl (jl (_,'. *j (^ JlJIj ( N ) u-2j->JI ^JJ JLIJI Ja lmJ 4- ' . ' ""^"JJ ' ( COLD ) 

. ( NORMAL ) 



Hi - 









<U_-!jju!J_WJU.'! 




(J^r\_ILrejO JlJjJ I Jukj (j-____U (J^L>- AJjLLajJI (j-a ;_£j___J (^ Llj_$____J I jLuJl tj-^ U ' * -t» VI 7-LlrLo (J_l*___j JllC 

. j-unjX\ L4-1 C<-u.U J__3L>JI (j-i-- tjlj-3|j (^_;U_i_a_> LLLa 

4_a_l3 (J-2_) ^.JL-JLj flj_u____5 (__!j__>_ll fl_J__-.jJ 4_jjLj_#__=_JI 4_ajL__ll jjj_____- l-ij-J (__!j__»J,l (jj__=__) l_aJi__C 

jUI jLaJl 2Uji <u_» jbj_i (^ JJI c-sjJI 4- ^ ^-iLJil ^-u-daUi-ll JUJll J-u-» <>wVl 1 Mil 4- jUI jLj_JI 

I j« a «L_*jjj jl irijll 4_t>-l_i 4____al_>_ll <_jJl_>- - "(" 1 im ^j-3 /- ' "-^->l -* a (JLsta ct__c prJL_L_a j____jVI 1 fl-lXI 4- 
4_ajL__ll (jj -==-- lu_--L__u (_i!j__>_ll (jj -=3J LaJ___C (j^-J— II £-JjJl_5 (j--i-- ( (^ ) i_3j__>JI Jl lj-i_-*u.a j "'j-U 

JL_>_ll _il_i3— _L_a (j_-cjVI ' a It. I 4- jl—ll jL_uJI 4_4j_j jI-ij-j ^-JLlILj ojui___-5 l_3j_>_II 2_lj-.^J 4^1_ij_^____JI 

JL_7t<J e___C gu-lt-> j_-ojV| L-__ill _|- jLXI jLuJI 4_*-t_i «L_t3 J_2j ^JJI Cc__yi 4- 4_Lc w_il_Ltl ^-.-u-dallUI 
I j* a 4—reTiJj (J-lc-lJI 4_L>.l-t 4____31_>_!l <_jJl_>- (j— C-sVI ' --11 1 * jk"< , ,,j cUj-J 4_re_ujj i ' *_* -*» (_- ' "_ -* a 

. (J--J-II py-Jj J-5 (j-i^- ( -H ) __3j_>_ll (Jl Ij ( i"i a j_iliji,l 
1 0(jir J-Jj-o O— po <j-A__JLll (j^_j fj^-J (jr -Lij-^-=-vJI jLuJl (jl-* ^^-C- t ^>>-tl ^j'j- 3 ' *^J-* UJ^"" 1 " La_L_Cj 
Jl jJlLl>- _j i mm (_£ J_JI j__lu|_U (__uJl___3J I ^ j '_' - ---Si >JI -— t-aj (J_>L<Ti-l3 (j-ujl n*i<i LT 1 ^ uu^Li-La (j-_!L?t« 

• UJ-JLI £_\J-G (jr^ 1 ^ N ) L-flj-aJI 



C 



i*)j3_JI ijuj 



,1k- 



jr*K>? 




JL_^i.i c L_-i. 



,L_JI i. 



-_»__ljjJI -JVL aJL3_j___1,I Jbj-uJI a\jiA fljlj-*- ^>-J^ jU-jj-sLk. jt-iajj ( Y£— fl ) f*_3j J^-i -oJI 



Uo 
















\ 



<r\jo 



JL 



^T/l c bb a> 




JU^l 



4_LCljjJI <UVL> <LojLa-"i 1 nil JlJ^-lIII e\-Jus ej\jj>- <Ln.jJ pLflJj! (jjs j-JjJtlll >-l 1 ■ ^ " 3jj!J 7t_ci3jJ ( Y 0— ) p^j J^-' -" tl 



It! 













J^l-i Jj-^-ji,! ;_£jlj^>JI r-ljJjVI (jj/j-SIu ( .^A ^jM aAY (j^_) La ) JlJ)_uJI <?Lu3 ajlj-js. 4-j>*j.i ^Hp Laji_t£. 
jJlLln- J i alu j_jJlj^jJI y-L Lta a (jl (_£l ajjl J_!l (_P3j1_IlI3 «L-L>-I Ju (Jjuo^LL-JI I iLaJu J . ^>""'a (JLi-uj^l a J_j>-j 
(- lr lLSj^sJ,! i-sLSjI <-<->«J tiiJi J_Lc 4 JjjLuJ! Ij ju^a -^ •'~±* «L-1}L>- tj-a jLuJI j-ao3 (jr jJsj^l i fljJaJb 
*§_ JljIjJI pLaltjVI jj-^ J-^^^-"-^ La-&Jt-»-l £yL>.l i La a a JlJt" i n" j_jJl>iJ *LaiaJ| (jJLLjij . <_)Lu-u 2I (_£jl^1lJ jj-sJI 
. (j\J» LjjLtaX u (JL-uj^il ajL^-j J i ^""j i Lj-lS JljIjJI (_p3Lii»oVl ^jjo jjjLield] jj>-VIj Jj^jUJI aLua ijjlj^v. ia-j-i 
a jl*^>- 4^>-jJ ( _p3l_ii»ol jj_a ojL^eldl *»-> i Lta^a ej—ilj (Jj-l^oIL) (JLjjjifl ajL>-a aoIjj LfJj^Kl.1 (Jj« <"i" sJu JJx. 
Jljj_uJI tfLua 2jIj_j>- 4-j»-jj x-j2JjJJ l£Jj^>J>I (Jjt i"i~ jj-^ *>-<^ Jljuj i ioLc (jjjj^l OJ-^'- 1 r o ''^Jj* ^£>^' <, 'ri j0 
<jl_La ajlj_js. 4-j>-jj LJ Lt-u *_dj_p jj_SJll Jlj>JI jj_C (jJj^Jll ajlj^s. 4-3-j-i ' " - » "" J I La I jlj . y-l uuaj, I A, a la ''J,'* 
r- ''■^^ e> ^ L £> J -'-'' ^Ljja 3jl>j>. 4^>-jJ pLiijjl jj_a s_i Jl^jjI *»-' i La a Sol.} (Jj-'-r> alu (JLjjjiil 2jL>-a aj2jj JlJ)_ujI 

. 2 aJojVl o JLA Jl>4 ( Yl- ) J^l^i t>-JJ_J < S-iLc j_a^^l o>^^ 




C^3=^> 



c - 
1 **V" 



C^=* 






,-si 



±*3- 










uv 






jJiYU 



2LfiljjulJUWJuVi 




HA- 



^bubj^SJIjJIjdJI Ibfilj^iluVVULj^S IbfiljjulJuwjuVi 




OjUI1u*uLUm 

««* *♦♦ 

j_4a L£j>r»Jil C(_uVj ajj-i <4r *-- < dl3"^' ( _p3Lii>ol J_Lc Jj-iLuiJl vjjusoa 4-j-lZLi dcjjJl JaJLLa diLLi-ua (^9-23 

OaJLLa dll— u-lx jj-^ O l - c \3 j ^JL- <-4j • ( -^j3^' (ilaLaiiJl £)_c. <L«j>«.Ll!I <_i£.lLI,I (j-* 3 J^*^' ^ ^-^-l-^ '^M- 1 

. Ljlj^s. (J-3-*J (_£ Ju' OjJJI Jai-La (j-U-aj (jjljUJl ^,rti a j j OJJJl iK<i^ U^-y* L*A OJJJl 

: La-A (j-G Jl^j ^j-* 3 ( TV— <s) (J^—i mi J 1 o^—i (jjljILJl (j^iLo j j <-^j-M JaJt-La (j-U-a (j a ^~i~J 
(jji_a^Laj 4_ajlJLo ( jr -l-C (J a" '"'~J Cc-UJUJI ajjj <Jllljl mi a Jlj*.Li "oj MiLua J . ,ajJJ Li!j^>J,l *§_ ( . - '^""■j" (jj-*J 

(j^— aJLa (jr -ic (J a" mi~J (JJI Mill aLoI <J1iI j' Jlj«J|j aj_£>. VI 4_j*-jJ A- > . - ^""■j" ^j i u-ilal li ajjj j^~" ' a Jlj»-j (jr-^J 

. £j\-l\\ p i <[•%.& /tJjjLJa i. yuji^a a 4_ki^L>. I ft^-LiJ (j -1 i "J* - "" '* " 
(J-Lsjl * Jl_Lc /- j** Ijj « 4_*jjJ,l <U*3^jJ| / (J-Lsj j-2-i-£> (j-a I Juj a! ( n^l ^Jl (j'uJll P?-iJ^ p^ i o2j plu Lo Ll!Lc.j 

. 4_*_!jJ,l <U^3J_jJI / 

(j-A-JL^a ^J^ iJLAjt (j-LdJLU (J^L>- 4JjLLa_JI jj-^ 3 tiij-^ <jr^ J"^^ 31 ^ J'rP^' (j^ U' » u<VI T'Llfl a (Jj t uu JlLc 
Ci-jJJUJI ajj-i <4r *— "-d)^' '^ (_p=Lai>ol Jl_Lc . ^ '"'1-1' I— #-> Ci—llU 4_kikL>Jl ( jr -lc jjlj3j_j ijf\ j mjIaLLLa 

Jai iJaJI 4_p>LJ j mij-11 j ( mij til! j_ij j_uiJ^I ' ^t »i! ^ i inUl-Lm (JL>J,I j_uG Cxr»o jl i njtl ifS'LJ iki3L>JI 
(jr icl (J I jjj-ll »1 Mittl LfJj^tlu Ci_ u j.il I ajJJ 4r •— ■'-iP' 't^it tia f-Lajjl JlIcj . (j^-iX\ /J-JjJlj (jyic (j^irtVUI 



1Y1 












Jfl ( nl (Jlj Cr-^ 1 ' (Ji OJ-1' »1 mi til 4 ^— ij^s. ^jl its ~»>^ijj . (j-U-ll /j-JjJ-J (jr-ic- f— <"J-H JaJLtiaJl ^Jl Ijj <"i a 

. Li!>r»JLl (Ji-lj CjJJjI JajLtls *_a i_ 1 1 uLuj 



Jl -jUl ij->i ) 




X#0 



JL^I'I C U 



( a' -" '•»-* 1 



<U£.|j3-J1 SJVLj ajLJeZLtuJ,! (jjljlll (jr^Ls j_gj tTjJj^JI tt*iiir> (jrUja j_ua Lie. tclssjj ( TV— fl ) aj3j J^— i 



^r. 













jJ-i^sjj i lL!j^>J,I (J^>-l J Cx_jjJI daJt us ( _Pal_iii»ol ^j— ^ j^J-^cT«-U L>.Li ua a 4_uiljjJI <JliWl p Lajt a a jJr" i n" 
j— a-> jj'j ^4* y*-^ "Mj- 1 '" 5 J o"'^~i'J (_, ^—i tj t (Jl t ("i^l y- 1 "< rt a (_3_jjJa ^j.^- 7" ' J ' a *> I '^-^ c)\ cA^J-6^^^ J^rP-^ 
CxjjJI i Lai ilaj j"' jj (jj— a »l "■<* ( jr -i£- (J a" <"i" 4_dc (j_c SjI-lC ^-*J l£Jj^>JLI *§_ 4_tcljjJI 5JVI (JL-ujI ejt^aj 
4_LaJL) jj_C- J ' a a '" jl x_a (jji^a^ilLIL! sLiiJI x_a (JjL-ul ^Jl J <jr"-' (Ji "-^J^^-^ Mjll^* (J-"-* ^" ** * ' 4 *- 1 J ' ^""j 
. (YA— <s) J^~ ' "■ ' L*-a (Jl LtajVl (Jl (jjijO^llJI LlLa-aJ *-3Jlj ^Lj 4_lL<JI jJ^I J-ij <0j)jji-aj <lLiLj (^j^l (j-u-a^lj 
4_«ul3 JljJlt»o tjj-i (_fJj^>Ju (J^>-l J OjjJI LlaJLus (jlaLiiol Jiic ,%-u-iaj y-l ■ » -^ 1 1 ^jj j^a JlJLi j_jJl>. j-& La_aj 

£j>)l &£ljjtal}| ^Ua« JdULwJ 2£jji> 

/J3 La 2 ' (J^!Lr»o (JLjjjj'VI a Jlj*-j (J^>-lj Jij-3»jJ,I ^LjJ 1 jjL-3 L^l* lo LfJj^>J,l (Ji»'-i CjJjJI JaJLJa jij^~*J LaJ_t£. 

CjjjJI JaJLIaJ j_jJu^jJI r-1 1 ua " ajj' J J ^"■^— ■"'<* ,j\< , ^>"" ( j_ u _a}taJI 
/Jj U 7i ) J^*j>o (JL^j^fl a Jlj>*j J-^l-i Jj-J>.ji,l (^L-J-II O^ 1 <ij« i^> LfJj^>J,l (J^l-i <-^j-M JaJLtls (ja^aJ LaJ_t£. 

. ^ ' ^/ a J J ladtJl y-1 1 ua a sj-j'-i J i"^~ ■"' < * ;jN ■ ajj (jjuo^GJI 
JJ>-lji Jij^>.jJ,I OJ-J.I »LiSt.<JI (jr JLl j3j_j 4_iL^ Lj-iLc jl Ltajj-a LfJj^>J,l J^lj C^jjJI iUti>» jj^-ij LaJii£.j 
. * a La Ljj jjjL^ellJl y-l 1 L<a a ajjl J * La ^"'^ (jjuo^iUJI /J3 La S ) J Lta^ (jyic ^LaLC (jj/j^H-tS (JLjjj^iI 2 Jl>-j 

I La a ' 1 a a lLSj^kI,' (Ji-'j CjJjJI LLaJuis (ja^aj LaJiicj 




JL-jDl »A*j 






^r^ 



^bubj^SJIjJIjdJI Ibfilj^iluVVULj^S IbfiljjulduujuVi 




4_JLi]| «.|j_tiVlj i a LseJ 1 j ' uJl «.|j_tilj 4_ijmJI ajj>-|_a «.|j_*j3 Ij jLLaluVI sljjJslj <Jlil.il Jul! I j aj^>-Vl <L>-jJ 

. LJL^IjJI S*.LbVlj 

<Lui^J <jj-^- t^' '■"'' ila-i-La I v^ -1 j_4->- VI (jjULi LuLiD «. (jr j-iaj 4_uiL». 7c-Jj' '•-* 1 ' 4_lcIjjJI CjWI j_£r>o 
ajl mi} (J_alj-flJI j_jJlj>0 7C-JJI ""* " 2» L<Ja I j.lTl<JJ . Jj-Jj-LaJI 4_j»-L>. <_ < < n->» <Lcj_ui]| 4_JjuJJ jl <_2j-J3jJLJ (J_alj-flJI 
. I j '^*.'.' 5_j£.1j^-I1 t-liV^U ajL^sj CjJlt»o }Ls *s_o>jJl>. jJj^jLuiJI Jls-Lj^ i aL>JI £.jj<n" (^jJI 4_j£.|jj <JliV^U 
i (Jjolj-riU 4 ( 'ij^jJI 4-Jl Q La i - * ' 4jL#j <4r ** -^~* - J?J '- r (jt«lj-AJI J^^* 7", Lt3 a (J J* '■"'" j*-^*- Ct-iTuj 
.j_co- VI (jjULi /_ 4 1 ^"j (Jjolj-raJI j_jJlt»o y-l i us a aj-jl-i J i talij (J-alj-aJI ^ i "<* i <jr"" '^" ' ^ c - 

. r I ■ » -^ 1 1 ' AU ^*3 jjjoljjaJI j_j Ju>o r I j i ->> * aj-sl-i * La a " (Jjolj-aJI ^ ■ oc •» j_jj^»o J_Lcj 

J^— ■ "■ ( jr lc £jj ^~*,' ^— 'tP* s-j-iiaJI f-jjjJ 4_2jj_La C.._p> jj-* 4_i_aLaVI 7c-Jjl uai.1 (\C -»■ j )l »-^t ' 0j_a> lJlLLso 
j ( ( ii ) 4^1 in 1,1 <5j_a> 7t <; i n~j . LlJj-Sj l^p-a Y0 £fll i nt, 4_J^jJLo 4_jjj /- LaJLj j a uol!) rj liaJI jj-^ 3 f i n" a pi * mi 
. jjL^Iu V ic.j_!jjj 4_ul^IiJI ' a - <a I j * 1 1 j aj-jjJLJI jLLajoVlj r-jjQJl < ^j 2 ■ ug i _il ■ iJaJI i_3jjJi A- 4_i£.ljj 4JVI 

. icLjj / p^— V * 

(3-ll-^"-jl ^j^"" ' n" ' /-IL>- >j1i l_La s_tC J^~* '"' ' <Jll I J I Juu I a Z \ j"^- »' 4j>- aj a^Lti 21 4-4J I jj j ^-— 1 7C-J-1I ' «a " (J <3 **r 1 n~ 
^jL^a LlLLa 9c_4 'I »-^t I (jjufc ^.^.liajj 4_lC.IjjJI 4JVI «.|j| 4jljL(J, f^us^i di 1-Lu.t, I j <Jll I J I Jul! I J aj^>-VI 4jjj ^j^o 
4_j>.jJ fls.LjJs'^ J i^AIa ->- 1 j A g 1 tliLjvAjl (_pajiJ -i_j3"^ ^J • ^ - '"'" pl-^jl Cy 6 7 UL ^J (J?' i-l-*^ o«.Lcb^(l y-LLa a 

. <JlibljmJlj aJ^^VI 

4_Lt_iJ? jJ, I as.LtiVI j_t3jJl! I j '<* 4J_i^s-iJjO jl 4_jjoLoVI r'j" uai,l (J^>-lj S J-g.1 1 na aj_JLt^5 T' J" "** " /'-'-^J^ 



>r\ - 



^bubj^SJIjJIjdJI Ibfilj^iluVVULj^S IbfiljjulJuwjuVi 



y-L Li3 a A JlJt" ( iiJJ . «.'j-4->- 4_<_uJiC (_£J Jl>-Ij y-l ■ US « A- (Jjolj_ri]| slj^Jslj fljJ>-jJLl sljjJsl 7C-JJI '•"* 3 ' ; '^~'J~ 

.a >i. |i,l rj tia 1 (Jill t <i(7i i «GaJ3 y-l i us « J (Jjsl sAII g-a-tiaJ 4 t <x"i 1 «GaJ3 

.4 m4 ("i~ pLtial ^j-* 3 ^- t ^ = 9 l£' i-i-iC' J9-*J' r"^ (jl ^~* ULLIo a w>-|i,l s la-til r- • hH ifl . ( a>i.|Jt1 r J tiaJ 

I gi-iit "■" (*J-JJ . 4_ulIjjJI 4_JVI ajj>- |_a *|_ x_*Jsjjj (jiijjVl (jjULi «. (jr ^iaj 7t_uLi^s-cJ 4_uiljjJI <JliWI j^r»o 
.(jj/^j^pJI (jjJ-Lc^ *|_ (jj mi till 4jlS|j_i ^ II l^jI Jjjjia £^C tiUjij /— al>JI j ; 1 aJI sLul (J-c-*J r-Lla^ ) 

: Aiul&UI^I • 

. AjuUI /^LsjJS asL^V 7t_uL*£lJSJ Ll£.ljjJI 5JVI 4-Ll^3 (J^'-i flsL^^U 7C_uL^S-4J LulljjJI <JllWI j-4^>o 



^rr. 




■tviffl() lli[i)iillr|.tvinll piln ill nnlnll niiinif| oll 




Vb^» o«« *4,*s 



ShWx^= (Ji>L»Jj oLiLo. 



Ub^S jJjUJJ ubLii? 4^cljjJlu^5fl«Ljji^S liUfiljjulJUMjuVi 

. U = 100V Ij^j I = 4A ijl^ v *^^b > ^jU*:0) jn. 

S (P) 2_uLij^==l1I 2jjlUI (-...i-wl 

P = UxR 

= 100x4 = 400 w 

I = 5 A IjLj L^tuM^ U = 60 V l jl^>. J**j ^l]j-^= jU> ; (V) Jliu 

.( P ) jU^JI 2jJil - Y . ( R ) jl.37.tl LsjLLj - \ ;«-.,ui-»l 

(1) R = £=™ =12 « 
15 

(2) P = UxI = 60x5 = 300 w 

. t = 3 h S jlX J^uj P = 2000 W 4jjj1 ^L>^= ^Ij.^o : (V) Jlla 

9 (kwh) sjl*^ (W) ^Lj^==JI JiAJI «.,,„^l 

W = Pxt 
= 2000 x 3 

= 6000 wh 

w 6000 * i h 
(kwh)JJJ^ W = I5^ = 6kwh 



. \rr 



Ub^S jJjUJJ ubLii? 4^cljjJlu^5fl«Ljji^S liUfiljjulJUMjuVi 

.P 2 = 2000 W SjOi (^l^.tj Pi = 2200 W 2jJi3 4*se^j ^Lj^a ciJj^ :(£) Jlla 

!, , = ^ = ^ = 0.90 
P x 2200 

2) P L =Pi-P 2 =2200x2000 = 200 w 

5-a 4-r*.jL>Jl SjJ 2J| 0_JL^= Ijl U = 440V J_£». Jj£. I = 6A tfj|j So IjLp '.-"* uu jl (jy :(o) JLla 

.P 2 = 2.5 kw jU^JI 

. (Pi) jU^JI Jl lliU! SjjLiJI - \ ;«.,„ o>| 
. (I]) ajU==JI - Y 

1) P 1 =UxI = 440x6 = 2640 w 



P2 
n=^ => P 2 =il x Pi 



2) , = ^ = ^ = 0.94 



P t 2640 



.1] = 0.75 Lkjljiia h\ fl^aJ Pi = 200W SjJ^a c-^lcuj ^1^=, Ja*. :(*0 Jlla 

9 (P 2 ) ^jLkJ! SjJlU! <. ,,, rJ 



n=^ => p 2 =ii x Pi 

P 2 =iixp 1 =0.75x200 = 150 w 



. ^rr 



Ub^S jJjUJJ ubLii? 4^cljjJlu^5fl«Ljji^S liUfiljjulJUMjuVi 

!LuL«V! 

2 

. I = 25 A jLu J^>oj A = 10 mm <uki* i3»L^ ^U^ J^>>a : (v) Jlla 

9 (S) jLuJl "&te= ^uu^\ 



S = — = — = 2.5 A/mm 2 
A 10 



I = 20 A jLu J^»oj d = 4 mm tf> JaS ^Uo J^^ : (A) Jlfu 

S (S) jLuJI iali=3 >-(<»*>> I 



A = - x d 2 = 0.785 x (4) 2 = 12.56 mm 2 
4 

S = — = -??- = 1.56 A/mm 2 
A 12.56 



SjlA <..,.. -J S = 5 A/mm 2 4JjLuJI iial!i== ^Lf^j A = 6mm 2 ^.us. s^L..«,*u... x (\) J' 8 --- 



^(I)jLuJI 



S = — => I = SxA 
A 



I = SxA = 5x0.6 = 3 A 



. \rt . 



~4jjUj£ jJ;Uii ubLii? 










4_jl».|jJI L^ILajLLaj U — 1.5 V I foAfiy <&L». A-tl»o lJ-^J Rl — 5.0 £2 4ILajLLa (J^>- : * ) <JIj-« 

:c^^l. Ri=0.2Q 
. Uj cr Li>l jJI Jt^^JI lLs^la - Y .1 jLlJI 3jL«i - \ 

. I S c >^l jLp - i U (Ja*JI) eilj-LVl o*>. - t 



(1)1 = 



U 



_ 



1.5 1.5 



Ri + R L 0.2 + 5.8 6 



= 0.25 A 



(2) Uj = I x R; = 0.25 x 0.2 = 0.05 V 

(3) U = I x R L = 0.25 x 5.8 = 1.45 V 



(4)I S c = 



U„ 1.5 



_ ~0 _ 



R; 0.2 



= 7.5 A 



. \r<> . 




Ub^S jJ)UJJ ubUs- ^tcljjJIuVVULjji^S liLfiljjulJuwjuVi 



W = P*I (f □ 
W = Rxt (^ Q 

- 1 

- Y 

. /) ujla LLt.1, 1 j aj*jfl (f I I 



- >rn . 



4^b>tfS JJjUJj ubUs- 



jJiYU 



2LfiljjulJUWJuVi 




: f^jrt" i no (Jjloj^s <Jj^»- (%-<^'-^l tiW^ > ' Lj y L - jL>lJ (ib - * 3 ch* - ® 



. LiJXI J^ (^ □ 

UI jLqjI sjui (^ D 



3- 1 



cibU/tfl 



j-j-*^- 



(j □ 



. \rv . 



AwjLyJISo^JI 


jJiYU jamaD! 


4^b>tfS JJjUJj ubL>7 


Ibfilj^iluVVULj^S IbfiljjulJuwjuVi 




: <>L>o| (jlc jLu J-*^-i Jj-aj-a *-a ^ ut iU*[lkX\ JL>J,I j^lj-i (jj^aJ ~ V 




. 4-suj ^ jj^ui ( f n 




.4j«jo /_a3l (<— i LJ 




. 4-*_a (^jjL*. (77 1 



.aslu. ^l>l*vi &**■ (■» n 



3 L2 LajLUIj 24V Jl^^I ^j^zaJ L^JlI^ jLOJI Sjuii jljLi^a jjfc La - A 

8A (I 
10A ( v 
0.1 2A < E 

J(j'^lt,l lJjJj (I 



(_ r l£. jl^j>JI (Jj-a^jJ jLuJI B JlA (Jj<Ll2j - 1 * 

cijlj^l (I 

4j*_ij*j^5 CjLiL>. 2(1 x_l4j>- (77 
(Jj-ajJll )JaAa <La».l ma i2jLj Jiic <LajL2JUj (_L^3jJLI (Jjia (j"4 <^^L*J! ~~ ) ) 

4JJjJa (I 
^ j - -.^— if (<_) 

jLjlJI eJufu jjLa 4-ajLaJ.I <L*jJ9 ^j'jj SjjI jJI S_ LjjIj Jl^>J! *LaJ Jur.- ^ Y 

J^ (I 



4^b>tfS JJjUJj ubUs- 



jJiYU 



2LfiljjulJUUJuVi 




j.-m.UjLUI (I 



all - W 



- U 



jLUI ial!^= (I 

AJJijia (I 






- w 



- \r* - 



Ub^S jJ)UJJ ubUs- ^tcljjJIuVVULjji^S liLfiljjulJuwjuVi 



1 <a fr (j-CLSj—Laj ^" 'j^ jL jj 4_i j— c-s pj^"' "'" (J— <-^j-a cjj-^*" A, '"'L-JI (JL^>J>I <5L^>ol Jl_jJlt>o (j ^— i «a > - \ 

3 

^Jl jl <a ( ii U a Juii 4-^aj->- j ( <"i" liUj JlIc <>L>JI £— jl <a i n U <j-<-u f- 4 -^ : C7±!_9^ jl q < nil a JicLJ9 - Y 

>L>JI 

. jLp-Il <?L>ol *_a i£j" i n a (^J-C pj^"' * " n (Jj-ajJl (JL>J,I i La a La ■■>- jjIjJ j«_Sj - V 

.jLuJl ajuli I -v^-— ' p^"' * " a jjo^s ai, I j liajt ) (j_a (JL>J,I i L~> j La 3> < ijLaj -il-is- 1 - *■ 

(JdJ-k 3 O^- <jr J JL>^ > ' ' rtU /- i ujlalim (JL>J,I tfLsol JljJlt>o (j^~i <ij ~~ 

i_2j_LaJI *|_ (Jj>-JlJj <_sljJo VI Jl>-I (j_a 7TJ^><-1 '"'' aia> (j£. *J'- lC - cr-'jj-^* ' ^U (_? < ujX~iuJtX\ (JL>J>I i La j La ■■>- - "I 

L^bi-i J-*^=3jj^VI 

^j 11^3 » ) LiLsol (ja^ajj j 4_«_LaI<_La (^ji^LsJI i a 1 1 , 1 (ji-l-S (JL>J,I i La a La ■■>- £jj^~" '**' - V 

. ' a LI , I /TjL>- ' La j La >■ 1 1 
I j ' a (JjoI^C a J C (jyic py-Jl— i_JI (jji -JoLLiil aj 3 Jl«IL*j ( jr J^J »JI <—d ul <4r ~ A 

J > 

Lc-4 (jj-"- ' J'-tH J ' j"*- (J I j— a VI (_iJ Lalij LoJt_t£. <jr^^ ^4^*^' J N ua ^ a lH^^J-^ (*-y - * 

>>a.La ) j**- jJuLia^a 4-iIajt-i (jl ^j^-— i <a i 

(jl (j *^— i <n L c-4 (jr^-' ^ 6y (Jl J _a ^'' ' . ' ^ ^"'J La^i^- C - ^- ^M^?^' j^l <>->a (J-lj^sjj plu ~~ ^ * 

. S^aJLa ) j**- j .i'-ia 4-tIajLj 

(_, La a 1 1 ' (JjVI Jl^j>JI j J LtaJ, <_JLjJI i . - La a 1 1 Jj^jj (jl jjfc Jl$j>JI j^'^" (J-u^sjj 4_ajjJo - \ \ 

Jl^j>JI jJ i^it, i_u>-ji,l L-cLa^JL (jyJLlJI ^^4^' j J '^it, (—JLuJl ( ,it-»(?tl J-t^JJ J <jr^^' ^^4^' jJ i^it, i_-trvaJ»l 

. I JL^=3 it j cJLUI 

j I j ' a (J I ^— i "■' aJlC (jjijla L(JL«Ju Ji->-jj - \ V 

. (jpU-LLaLLJi,! (— ila^ (j-U (J^a I aJ I i La^>JI a it - \ X 

ul\ <a mi! I (_xLa^JI (j^_i (j u-tlaLLJi,! i a i ^>" !La «§_ *_2j (jJ-!l 3 a La lX I ^j^J - ^ i 

.^^ai^Jlj 
iaJlieJI <_iLLalVlj igjLfulLI <_iLLalVl " ^0 

j^iPLi ^Lj^aJi jiAii >sjj - n 
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■ >| Ij j^-" 1 II (Jj-llJI ^J "■ J^ All '-^~ I '■*' 4-5Ul ifall Si t-^jtl ^ A fljL>-J - W 

■ ^Lij-^^jJI (JJt ("ill (j djrtj (_g JJl ajfe j*-^** ~~ ^ 

ajfc Uj^v4 (j i9 ^~ ' Jg 3 ^~"V? e JlselLa >j|fl.} (j£. *J'- Li - C ~ """ " * U^^J - * ^> ' "J ' lJ'- > "'' ' J """ 

. ( )■ J^jil 

. ( ). ^ 1^— i *'j Juj j /- mjlal LJJ.I (JL>J,I ^j •• £ -— 1 5t-b pj*" i " a (Jj-ajJ, jLp-I' <jL>ol ^j o^jlC JlIc - Y 

.( ) (jljt-»> <U oj^-i'ij ^jJJLkJI i rtUI 4- jLp^' jjj-^ ^-^ " ^ 

.( ) i Mtl i<II.„jU ^U j n "»" ^yjjjjjJI i MM "i •>"! ;tl ^j.^UI ;;tl Ajg! - I 

<_£Uj_^=j I j «^>» ' *_a 4_l>-jJ,I ' . )l l^aVI *_xa^>. jJj^sjj (j| j_4 ^I^Hn (jyic '" JJ ' iSi JL ^'3^ A ^dJ^ ~ ® 

. ( ) . LgjiiaAJ *_a ijJLJI <— iLLaJaVl 

jjl La a (Jj_*^5jj pUj ~*j aJLa ) j**- j J ua^a ^ j La * j (j| (j ^— i a ) Lc-4 (jj-"- ' 'J'-tH J- * *' ' . 'J l-* 3 ^-^ - "^ 

. ( ) . tijIjlJI ^ylfi. O^l 

Jl^j>JI (jj ^-n 1.5 V j J i^ia J ^= J(j a. (jl ^-ij ^jljUJI (jr ic jjl i^<i 4_j}Lj Jj-t^jj SJL>. 4- - V 

.( ) . 1.5V^I 

.( ) dll uijlal LJJ.I (j_a ^Jt£. (Jl (j njl^iLLt-U pj i o2j (Jl /- ILui ,1 j ' i ..^— ."tl (_£-i|-J - A 

(j£. ajLlC S-j-a- (J^3J aj_(JL^5 <JllUjj^>. (j_a lJJ^""" 1 "''*' e jli! (jl (Jj-23 4_ujijia LLii, I £- 4_uj^>Jl 4jj_La_Ln - \ 
( ■ **» ' "_ '* J "~ -i'5-i' 2— A *\ iolII a j "~j^ Lul n Mir 4 j seli a CjLu \^>JI <>J_<4> ji^jja ^j u-ilol Li a 

. ( ). (jr ^ljJL>JI (-JjJiil J (Jl <i mi! I <?L>ol «_uj 4JLk lj^>- I ^J^***' (j-ufla Lim (3-Ul I jl - ^ ' 

y^^j-L^J I j ^La^iJI c-xLa^JI (j^_i ^ >ijl^iLlt-U ' a i ^>" I a «|_ *_Sj (_£ JJl tlaJsJI jjfc (j iijI^ilULII jj^ta - ^ 

• ( 

. ( ) .j^Llu LaJTtJeJLlj <_jJL?eIu Igjl u,"it,l (— ll U^aVI - \ Y 

.( ) .^ycU.^tl (j^JallUI J^vC (jjia (^Jo>l Lr & >-dJjJI ^-SjjIs " ^Y 

. ( ) (2\,~j.\\) 2^.„^U\ ;;tl «j ,VI (jjiJal «»tl JL^au^f (j^a - ^£ 

^JLa^iJI ' . < La S 1 1 (Jj>-JlJj ^yjjJj^JI c—ila^jl £_ya /Tj^><-1 *-±ij^a > La j La -^ ^yji /- i njl^iLlitJ,' (JL>J,I i La j La -^ - ^0 

.( ) 
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. ( ) WS ^yA JiAJl (jj/LS 3 Jlj^j - ^ 1 

.( )■ j,ILLfl VI jL^jso /ji ("ill (j-uLSj - ^A 

.4_l!LuJI r-ljjVl jj^a JLvlj ^jL ( Ju)? — JJ3? ) AJjlWijtl '£- 4-^vai.l r1_aJVl JJlC qj^J - ^ 

.( cJjJa ) Y — cJ^a Y ) j-a> l^J Jl^JI jIjlIa Qj^->j ajjIUjII Ja»b LlU- J^=> - Y 

(— ^vai.1 c-xla^JI (j a ( JLual ~j.'^ 1 ~'l ) i >Lc ^jjl Ujtl 3 l-JLolII l. JaiLlI jj^— J ~ Y 

.( j-oTliu-U — .Xipil ) jLpU jjbua^a ^yjk 4-j^.ljjJI 5JVI £_ LaJL5eli.u.U AJjLLaJI ~ 1 

.( 4_uLj^^= - 4_j^3_uL^=_La ) 4J3LL3 ^11 LuL^i^JI AJsLLaJI Jja^elu Sjjlla^JI ^J-Sj - 

.(1 .82 - 1 .28 ) i^ijjJi aVi 'i- i*jj*iuA.\ ajjU^ji 4 ^j>i^=J)/i j^jujli ^ii^= jJjj - 1 

AJaLLa (Jl LuLij^^aJI A^LLaJI Jjjscjj 4-j^.ljjJI (JliV^Li aJLjcTllu-U i^aj^JI ^jLi *aJaj " V 

.( jjjjlII ~ ialJu-JI ) (Jj^Is £>£. ti!j^m SjbL i^aj^JI ^ jL aj^j - A 

.( Y- x) - :) ) A 
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S ajJuiJI (jj/Li^ a Jl>-j (jr A La ( ' 
. I — 0,5 A ojIjlIa IjLjj L-cJe-uiJg U — 100V Jl£». ^yic <_L**J ^ L)j g £=3 j Lfl>- (V 

. (R) 4_ajL2i,l <L*jJ3 ~ ^ :<- 1 1«~-\ 
. (P) jL*>JI SjjS - Y 

. I = 17A «Gjui IjLp S.^e->-uJ P = 102 W «GjJl1 S^Lbl r-L.ua.fl (£ 

. (U) ji**JI ,_,,,.„^l 

. U = 200V Jl$». ^ J^uj P = 2 kw A3jJii ^Lrxj^-. tiJj^a (0 

. R = 4fl 4lajLLaj P = 6 kw 43jJii jLj^ (1 

. I — 3 A IjLu t-^oaiJj U = 12V Jl£». ^jic <_L*AJ r-\y^,a (V 

. (P) r-LjuaXI SjJii (-.ca.^1 

1 4_<jjLiJ3 a Jl3*j Loj (^Llj^^aJl (Jt Mill j-^J J-& La (A 

•t = 2.5 h sjjt j^u P = 500 w &jjjs ^i,,^ (\ 
. kwh sjo.^ (W) dh^LuA,] jiAii l.m^i 

a J I J SJiJJ U= 2UU V Jl^ >J J i^sj 1= 1U A ojIjlJLs jLjj 4_xJ* ojJ ^Lj^ ^3 jl &>■ O * 

. (kwh) ij^jx dh£uA \ ( W ) JiLiJl c-ccu^l . t = 120 min 

.t= 10h" a jdU = 220V j^. jLi j^u R = 20 Q^Li^L*^ jL^Cu 

.(kwh) 5j>jj (W) iMI 6 -,,„u Jjl^ji - \ -.(-cu-^i 
.JLjj0.05 ^jL^j (kwh) j^. 0^= til ^L.j^=ji jiAJ! ui^=u - y 
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. (P2) <-_j_»Jil l(jjUtJ (jjJI SjJl_Jl C-ca.^1 

Pj = 4 kw i^.^.nj jtf\ Sj jLiJij P L = 300 w cpLj^^ ^i>^ 4- "o>_-U sjj-tfi c^>__= lij ( \ r 



S = 



. (P 2 ) jU*JI l dJ U*j ^1 SjjLiJI - 1 

. (T|) J^dl ^L\__, " Y 

.r| = 0,95 qIa^ij P 2 = 190 w sjjiS ^-L^ ^SL^a J*^ (u 
. p 2 = 600 w jL^>ji LjJ_*j jpji Sjjl2]|j P L = 100 w sjj2_jii Sjjl2]| <_jl_= lil Oo 

. (Y|) SjlA-Utl ,_^_^| 

. I = 20 A flji j_u ijLp <_L_>oj d = 4 mm «>j__3 ^L-iil <> <_L^>a ( ) v 

. (S) jLuJI a_1__= (_cl^>.1 

. S = 10 A/mm 2 4J j Li] I 4_li_= c_JL_=j I = 40 AjLp^j^j^^ (u 
2 A/mm <d jLUl i_l__= <_j__=j A = 3 mm <u___a ^L_a ^jxVi <> J^>a ( ) *\ 

. (1 ) jLj_ll ajujj (_c__>-l 

. 4__xJUl! jljll AjL_» a! ui-l JJlC (Y * 
. < ____ l__t__J I (j-olaLim (_U_l <3j--> j_=Jl (Y) 

. (jr _l_L_jJI (j-u^-alim J^jlI —JLIjlII ^2jj--> rj-il (YY 

. (jy _. l_L_jJ I (jMjULL tXI (J^J«J «.L)j^_=_JI 4_Uj_3 *S-_;jJI *-« 7"J-"ll (YY 

. jjiLi-ll JL___.il (j^a 5j>Ij jjlc (Y£ 

. (j_j_s LLii, I «. I j_*. 1 («-"jjJ L) 7— <-*= J ( Y 

. (j uj l^i LuLll (j-al^i- j_=3JI (Ya 

. ^iimUHUI JUUI __jx. (YV 

. ( ^.. u --allUI JUJLl .UjU-^. __j_i (YA 
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. pj*"" " V I (Jj^saJlLi <U^sL>JI /—La-ul J-jJI aJiClS fd-ujyj] x_a tcjJs a (Y * 

. (^jJjJuI jl a i lit,' aJlCLS <^ujj}\ *_a 75-<J=J (Y^ 
. (^jjJLk]' ' a 1 1 , 1 ' <U^L>J| /_La_Jl Jlj-JI aJicL9 jq^ujJI *_a 7t-J-i=J (YY 

. ^j^-L*- ' Mt, (j-u-LLalim iijjs l^jlr jlcHaj (jjJI J^jI^aJI j-^= Jl (YY 

: ^J^a *_*>*. (Y£ 

. /_ i njUi-Lm j^ajuji 4_lI(.^j - I 

. /_ i "j'-^' ** V* (jL>Jll ajuiu ~ < i 

*. taJLa AjvL-tuaj 45A 4jJui C*JL^= Ijl J-t^j-a £_ jUI jLpJI &l!i^=3 La (VO 

icLjj (jjj ifu£ a Jti, *\ •'-** i-i!j-J ^..0 r\ Lfcjju3 jLlJ a Jui 4_l J-C-S *»*' i us a (Y*\ 

S AJjUa-iJl 4_*_<-u (_ 1 1 ii~>.' « ^JJ LajJI Ct£.ji (jP->- 
Ijl * 40 Q 41x^11x1 ^L^a^l j, ^>fl 4- jUI jLUI SjuS, i^ui^I (YV 

. 220V A-taj-k £ru Jl^>JI Ji>= o^= 

&** ^jijUi ^ tiL^j R2 = 5 Q < R1 = 15 Q o^jLi«(™ 

jLuJI JL^J^J jLuJI fljuij 2A^—>\\ ixSjLSJLl jL3*jl ^4V (JjljuLo Jl£». 

. U2 <U1 ,>ji 

Sjul j 1.5 K LI Lfcjjua iftie i n" 4_ajLlLs £_ 2^-^ I j" , „ 1 1 SjJlUI (_ < mi-w| (Y^ 

.100A jLni 

. (A^aljJlOAjjLtaJI 4ju-u Lg-iic Jl*1*j (jlll JjsIjjlJI JiJlC (1 * 
-U1. 
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. Jl^j>JI j^L-aJ, JaJlkXI (Jjj^jIJI - 
. (^I^jILII (jyic ^JL^jjo Jl^>- j >l ua a <lj}Lj (<s-<-ujl (IV 

:4-pVI aIu-u^I f-J-a^j- £>£. jl ualk-b t-xa.1 (££ 
1(j^*-L"JI jL^J>o 4JjLLa_L!l (j^e mi 4_JLaX^. ^j-* 3 <— SJlJI J-& La (£o 
Ji-ta 2j,„;tl jj Jl>JS . * jJaiiXI g.1 t,|j IjjIU ,tl jg. AjieluiXI (^Ja^Lsel! ^/'^-M'^ H j "J H <— lI^bI (1*\ 

^i^aj^JI ^ jL SjJl3 L&lLc Jl*1*J (jlJI J-aljjiJI (^ La ( £V 
S i^aj^JI (^jLi '£- ^LilL-uVI j.^^ tliLflla aIjl^L^I tjjz u_ajyI1 j_& La (£A 
<? i^aj^JI ^jL JLlllluI JlIc 4-jjllaJI <_)LLall JjL^= tiloj *j2J Ijli, (iA 

5 2 .jlUtl <-.! A.^lj^lt Jj.l U^jjA j-^T . ^^— j --tt ^ si . Jl i j" ,„l . , , ,„j l\l« (o* 

^i^aj^sJI (^jLi J-*£. lJu-a I jj<* ^.Laltj ^jJI jmij (^ La (OY 

*? i^=j^>JI (^jLi ^JlJcTlluI jj-a lP'J-*-^ >* La (OT 

Jjt (""(!' «. Ju Al-ksJ A- 4_lu-UJ *'j-^ I ^LSLJjT rj-tlulj J-^= J' (0 1 

'"'■ aJ a (Jj_t^5jj 0_p». jj-^ * xil jj j^~» II ' " ' I ^~*j *** I ' f'j- 1 ' <jj-* La (0 

^mmUhui jum 

5 ( ^j j - J - i JI (j-uj-j) tjjt ("i"ll i^-iLi lH>5 4jLJij ^yJt, La (0*\ 

5 J-Lt-.ll! I i Jlj aliaj 4- ^Lu-LtaLutll i alt,! (_£J rL~Lfl.ll AAtlaj ^^ La (OV 

^1 jLuJI (Jj_Li5jj 4_SjjJa ^ xil 'j j^"" 1 II aj^lJLJ («-<-uj *_a rj mi I (OA 

. ^ ( njULim i_flJLt,l (_^j rLLflil aIjljcIL-uLi (Jjjt ("rdl (^-iLi 

S ^j^*- LoJl Al-ksj L-fljUij (jr 4 La (0^ 
^ JJpIl jLpJI i_)l jJj-a ^_ jIjJlII j-l^jlL! (j-u-Ltalim JL>J.I 4 j^p Sj 1 ^UjL3e!Li-aXI (3j-taJ' (jr^ La (~\ * 

. t _,'^— ij^L^-ijaj^^^-itl Jl^>JI p\~i 'ia <-_ij-lC j^= jl ( (1 \ 

. ( j i njl^ LLt-aj^ <j^~~ i ^-fr>- ffa'i* (jjXC (J a" nil {jsz-uj aj-ll-i («-lujJ| x_a rj-Lul ( \ T 

. (^J^^-L^ajl J^-v. rfi l^ ( a (jyic J a" i"i~ (j^ 1 *-^" aj-ll-i («-<-ujJl x_a rj-Lul ( V 1 

. 4JLa£. 'LfljjJaj (^j-LisJI 4-llTl!' aj^>-l Jl>-I jq-lujJI x_a rj-Lul (11 

rL^jJI 5-^-luU A-lluL-uVI «-lj^Vl sLaj-uf j-^=il C\o 
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. r-L>-jJI Jj ( nT jl-4^- >(j '<Q (JJ^JljJ (jP-H 4_U-uL-uVI slj^-VI sLaj-uT j^=jl 

3 JlgjSaJI dlLu-ua a) Jl^-"< i nl /ys ^ysjjd) aJb La 

. 4JLa-C ^JLjiaj Jlj^_uJ| oijui lj\jj>. <L>-j.i <J1i1_LujO p'j-il J->-l jq-<-ujJ| *_a 7"j-"il 

S CjjjJI JjaJt-LO dlLu-ua a I Jl?-~ i nl ^j-^ lP 3 ^* - ^' J-* " 
. 4J-a^l ^lSjjJsj Ojjjl JaJLLa dlLu-i^a p'j-il Jts-I jq-<-ujJ| *_a Tj-^u 
? Jlj^_uJ| tfLua fljlj^*. <L>-j.} (j-* 1 Jt?^*-"-^ J^'j •— 'iP' dy 3 Jr?^*-"^ 7" .' ' t3 a a JlJt" i nj I jLt, 

. 4_LaLaVI (jjijj|j-flJI Jl>-V 4 i "j\pl s.'j^*-VI jq^ujJI *_a j^=j| 

. 4JLa-C ^lSjjJsj 4jj_jJlj*ILJI 4_jjj-iIaJl ajLi^l aj^>-l p'j-il Jl3-I j«-<-ujJ| x_a 7"j-^ul 

. LuiljjJI 5JVI Ji-ljij fljji-jjij 4_aJuLa £_ 4_l£=jJ,I 7c_uL^ii,l »1 ami j-^=jj| 

. LuiljjJI 4-JVL 4_t^L>JI LuLj^^=JI jjIjJlJI iL. (— ilj j uaXI aIjlJt" ml flJuLa *u-ujJI *_a Tj-^l 
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Agricultural engineering 




4_t£.!jj 4-uuJ id) 


Agricultural land 






^bj lP=j^ 


Amber meter 






CujSyJ-LA £\ jLjjJI jLtu /yuLJ^ \\ Q-~ 


Adjusting 






Jaj (^»il 


Crawler tractor 






jj^** jl«" 


Circuit 






SjSb 


Typical 






(;? la J »J 


Farm machinery 






Ltcljij CjVT 


Velocity 






*i ^ » 1 II 


Workshop 






iuijj 


Lab Test 






(jLtJLA ^1 jlu^I jLui-VI 


Engine 






2; ,^11,1 


Governor 






rfUaJJU 


Starter 
Alternator 








Fuses & Wires 






<JL)lj_j-taJI J di^jLajl) 


Sensors 






cjL_uL-uj>JI 


Electric Motor 






^Lj.^^11 cdj^dt 


Raise equipment 






Sjudl jJSjl 


Start the engine 






5 m^ui j«,ti 


Decrease speed 






4ci >.,< til 1 /jiiA> 


Increase speed 






ic^oJI Jjj 


Stop the engine 






2 - .^— .1 1 1 i VSijf 


Operating 






JiAj 


lower gear 






4 ua ASaJ a <LC >jjj 


downhill 
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Hitching iajjj < J^jj 

Safety La^Lu, 

Special Tools l^[^ s>$»4j jjlc 

Dynamometer j^jj^LbjJI tdjj>Jll Sjai^-a^e^ jL$>. 

Hydrometer (pJ^p^aJVI J>L>JLl iali^=> q^s^ jL$*. 

Torque limit *jjJ! j^>- 

Troubleshooting ( JLta£.V! ) JLJJI £_uj 

Service <^L»jiiw 

Repair ^^=! 

Maintenance ajLu^ 

Testing jLpS»| 

BATTERY o,U^ 

BRAKE J^l> 

CONDENSER , ?^„ 

STARTER cn»j^=Jl sj'^' ^j— 

CUTOUT jLo]| ^is 

EFFICIENCY s,U^= 

ENERGY aU^JI 



ENGINE ^ 



FAN 



HYDROMETER 



IjJSM 



^Jj-* 



FLYWHEEL ^ij^JI 

GENERATOR jJ^I 

GOVERNOR ^ 



j^ajjO-ui 



METRIC SYSTEM olj^yj ^pil f UiUi 

TIMING c^j3 

VOLT cJj* 



- ^ > - 







VOLTMETER dJ^I ^Li jl^v 

IGNITION SWITCH JbuiVI ^lii* 

NEGATIVE vJLJI 

POSITIVE v^-jJll 

TERMINAL J^i^' <-*!>T 

RESISTER ^jL2^ 

FISES (— ilj ^jua^a 

MAXIMUM ^ktll U^l 

MINIMUM (JLh^I UiSJI 

CAPACITOR ■ a^a « 



CHARGE 



LAMB 



(jj^xjj 



RELAY ^L.j^= C^^ 

SHORT CIRCUIT j-^i J^Sb 

CIRCUIT DIAGRAM s^SUI d^^ 

STERTOR ^=j^il £^ 

ALTERNATOR jJ>« 

HORN <^>^ "^ 

BATTERY ^jJtl 

WIRE J^>* 



Z^ 
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